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HEAT TRANSFER TESTS ON A 0.01 -SCALE 
ROCKWELL CONFIGURATION 3 SPACE SHUTTLE ORBITER AND ■ 

TANK (37-OT) IN THE CALSPAN 48-INCH 
HYPERSONIC SHOCK TUNNEL (OH12/IH21) 
by 

M. Kotch, Rockwell International Space Division 

ABSTRACT 

This report presents model information and data from wind tunnel tests 
conducted on 0.01 -scale models of the Rockwell Space Shuttle Arbiter and 
External Tank. These tests were conducted in the Cal span 48" Hypersonic 
Shock Tunnel to determine heating rates on ascent and" re-entry configura- 
tions at various Reynolds numbers, Mach numbers and angles of attack. 
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INTRODUCTION 


A 0.01-scale orbi ter/ external tank heat transfer model (number 37-OT) 
was tested in the Cal span 48" Hypersonic Shock Tunnel from October 29 
through December 15, 1973. The NASA/Rockwell designation- for this test 
was 0H12/IH21, and the Calspan facility test number was 173-100. 

The purpose of this test was to determine ascent and entry heat trans- 
fer rates for the external tank and the Configuration.. 3 Orbiter over a 

range of Mach numbers from 6.95 to 19.5 and Reynolds numbers/foot from 
6 6 

0.0095 X 10 to 6.5 x 10°. • Of particular interest was the determination 
of orbiter wing leading edge heating during entry, with both laminar and 
turbulent boundary layer conditions. 

A total of. 58 good program runs was made out of 73 attempts. Fifteen 
funs were no good because of facility malfunction or off scale heating rate 
data. This test- is also documented in Reference 2 (a Calspan Technical 
Report) . 



NOMENCLATURE 


Plot 

Symbol ■ Symbol 
b’ B 

c C 

S 

h H 


M 

L 

M 

OMS 

P 

Pr 

q 

q 

RCS 

r 

Rg/ft 


L 

MACH' 

P 


QDOT 


HAW/HT 
RE/ FT 


S 

T T 

t 

U 

X X 

■ Y . .. . Y 


Definition 


wing span, inches 

local wing chord, inches 

Stanton number — H ~r~ 

heat-transfer coefficient, 778 (32.17) q/(rH^ - 
Ibm/ft^ sec 


H ), 


Enthalpy, ft. Ibs/slug 
fuselage length, inches 
Mach number 

Orbital Maneuvering System 
Pressure, psia 
Prandtl number 
Dynamic pressure, psia 

2 

heat transfer rate, BTU/ft sec 
reaction control system 
recovery factor 

Reynolds number per unit length. 


wing span, inches 
temperature, °R 
time, seconds 
velocity, ft/sec 
longitudinal distance, inches 
spanwise distance, inches 
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NOMENCLATURE (Continued) 


Symbol 

Plot 

Symbol 

Definition 

Z 

Z 

vertical distance, inches 

a 

ALPHA 

angle of uttack, degrees 

e 

BETA 

angle of sideslip, degrees 

Y 


specific heat ratio 

P 


absolute viscosity, slugs/ft-sec 

p 


density, slugs/ ft ^ 


PHI 

Orbiter and external tank fuselage angular 
coordinate, deg. measured clockwise looking 
forward, 0 degrees at bottom centerline 

0 


nozzle supply conditions 

O' 


stagnation conditions behind a normal shock 

1 


. initial driven gas condition 

ms 


model station 

4 


gas conditions behind reflected shock 

i 


incident shock in driven gas 

ts 


test section initial conditions- 

w 


initial conditions at model surface 

CO 


free stream, or test section conditions 


HAW\ 

adiabatic wall enthalpy 

Ht 

HT 

free stream total enthalpy 
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NOMENCLATURE (Concluded) 


Plot 


Symbol 

Symbol 

Definition 


HREF 

reference heat-transfer coefficient, 
value obtained at stagnation point on a 
one foot diameter sphere 


H/HREF 

ratio of model heat-transfer coefficient to 
heat-transfer coefficient of reference sphere 
for = X.XXX . 


HI/HU 

interference to undisturbed heat transfer 
coefficient ratio 


X/C 

chordwise location, fraction of local chord 


X/L 

longitudinal location, fraction of body length 


2Y/B - 

spanwise location, fraction of semi-span 


Z/BV ' 

spanwise location on vertical tail, fraction 
of exposed span 


RN/L 

Reynolds number per unit length 


RN/Ll , 
RN/L2, 
RN/L 3 . 

designates the Reynolds number schedule 
defined by table I 
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CONFIGURATIONS INVESTIGATED- 


Model 37-OT is a 0.01-scale model of the Space Shuttle configuration 
3 Orbiter and external tank, constructed of 17-4 PH stainless steel. The 
orbiter is a sting mounted full -span model, with OMS/RCS pods. The ex- 
ternal tank is equipped with removable protuberances (lines and attachment 
struts) and was mounted on a separate sting which was either coupled with 
the orbiter sting or mounted separately on the tunnel support fixture. 

The figures and photographs at the back of this text illustrate orbiter 
and external tank details. Model 37-OT was designed and built by Grumman 
Aerospace Corp. with instrumentation built and installed- by Calspan 

I 

Corporation. 

Model nomenclature used for the configuration 3’ Orbiter and external 

j, 

tank was as follows: 



Orbiter body 
Canopy 
Elevon 
Body flap 
OMS pod 
' Rudder 
External tank 

External tank without protuberances 
■ Vertical tail 
Wing 


Model dimensional data are given in Table III. Table II outlines 
model configurations and tunnel conditions investigated. The following 
configuration notation is used: 
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CONFIGURATIONS INVESTIGATED (Concluded) 


0 - Orbiter C^ 

T = external tank = T-|q 

T-NP = external tank without protuberances, support structure, or 
lines = T-|g 


1-2 



■ MODEL INSTRUMENTATION 


Model instrumentation for 37-OT consisted*of 158 thin-film heat 
transfer gages'. Ninety-eight (98) of these gages were on the orbiter, 
the remaining sixty (60) were on the external tank. Orbiter and tank 
gage locations. are illustrated in figure 2 and tabulated in Table IV. 
Photographs in" figure 3 may clarify questions about gauge locations. 

The thin-"film gages consisted of a pla"tinum film fused to a pyrex 
insulating substrate and. protected from the free stream by a thin die- 
lectric coating -of magnesium fluoride. Transient surface temperature is 
determined by -measuring the instantaneous gage resistance change which 
varied linearly with temperature. An excellent description of thin-film 
gage theory and operation can be found in Reference 1 . 

Tunnel conditions determined by quick-response pressure trans- 
ducers and a .reference stagnation heat-transfer gage. 

Data acq'uis-ition equipment, provided by Cal span, .consisted of the 
Cal span NAVCOR 48-channel data acquisition system, one 14-channel high- 
speed FM tape recorder, and twenty-two 2-channel recording oscilloscopes. 
The NAVCOR system- provided both a temperature and heat-transfer rate 
history for each -channel , while the oscilloscopes recorded only heat- 
transfer rate; This rate was derived from an analog network which con- 
verted the gage temperature signal to a heat transfer rate signal. The 
tape recorder' was used only as a temporary storage of temperature 
histories and was input into the NAVCOR following each run for a record 
of temperature arid heat transfer, rate. 
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MODEL INSTRUMENTATION (Concluded) . 


Additional instrumentation consisted of a tunnel Schli eren photograph 
system, which provided qualitative flow information for each run. Sample 
Schlieren photographs are included in figure 3. 
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TEST FACILITY DESCRIPTION 


The 48-inch Hypersonic Shock Tunnel (HST) employs a constant-area 
shock tube with an 8-inch inner diameter. The driver tube is 20 feet long 
and is externally heated by a resistance heater to temperatures of 1400° R. 
The driven tube is 50 feet long. The driver gas is generally a mixture of 
helium and nitrogen with a maximum helium purity of 100% while the driven 
gas is generally air. Steady-flow test times of duration sufficient to 
permit accurate measurement of the various parameters of -interest are 
achieved with the tailored-interface technique. 

Three axisymmetric nozzles are available to expand the test gas to 
high volocities: 


Exit Diameter Test Section 


Nozzle 

Type 

in inches 

Mach Number 

A 

Contoured 

24 

5.5 to 8 

D 

Contoured 

48 

10 to 16 

E 

10-1/2° Semi-angle cone 

48 

9 to 20 


The contoured nozzles provide parallel flow with no pressure gradients 
in the streatm/zise direction for several feet. This is very important since 
the presence of a streamwise pressure gradient can have a significant 
effect on model test results. The nozzles employ replaceable throat in- 
serts of different diameters so that with the particular, nozzle, the test 
Mach number can be varied. Test air passes downstream of the test section 
into a receiver, tank of a size sufficient to maintain the desired flow for 
durations of 5 to 13 milliseconds. All nozzles have been calibrated using 
pitot-pressure survey rakes over the Mach number range indicated. 
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TEST FACILITY DESCRIPTION (Concluded) 


The Test Section is equipped with tv/o 16-inch diameter Schlieren 
windows mounted a short distance aft of the nozzle exit. 
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TEST. PROCEDURE 


Model 37-OT was mounted via the mode! sting(s) to the tunnel support 
fixture at the tunnel centerline. Instrumentation wiring was routed 
through the base stings to a tunnel instrumentation patch panel. Figures 
2a and b show the orbiter alone and the second stage configuration in- 
stallations, respectively. 

A typical test procedure was as follows: 

1. Set model angles-of-attack, if necessary. 

2. Install tunnel diaphrams and proper tunnel nozzle orifice. 

3. Evacuate, test section, set instrumentation gains, and calibrate 
oscilloscopes from iteating rate estimates, and check gage re- 
sistances for weak or damaged gages. 

4. Close driver and- load driven tube for proper test conditions. 
Take no-flow Schlieren picture. 

5. Load driver to proper mixture and pressure for test conditions.. 

6. Fire tunnel for run. ■- . 

7. Evacuate test section for post-run gage checks, then bring test 
section to atmosphere and break tunnel joints. .'Read out data. 

8. Clean tunnel and inspect model. 
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DATA REDUCTION 


Data for this- test were reduced according to standard Calspan data 
reduction procedures. NAVCOR recordings and Polaroid film oscilloscope 
records of heat transfer rates were made available after each run'. Fol- 
lowing the test, all data records were read and assembled for .computer- 
ized data reduction. 

This report contains a listing of heat transfer coefficient H/HREF 
and heat transfer fate QDOT. H/HREF values are presented for three' re- 
covery factors r = .85, .9 and 1.0. Plotted data illustrate the effect 
of recovery factor, angle of attack and Reynolds number on heat transfer 
The postscript on RN/L indicates the Reynolds number schedule defined by 
table I. Heat transfer changes between undisturbed and mated configura- 
tions is illustrated by HI/HU plots. The plotted and tabulated data are 
arranged in the following manner: 

VOLUME 

NO. CONTENTS 

1 • ’ Plots showing the effect of recovery 

factor on orbiter and external tank 
heat transfer for both undisturbed and 
mated configurations. 

Figure 4 through Figure 17 

2 Plots showing the effect of angle of 
attack and Reynolds number on the 
undisturbed orbiter heat transfer 

Figure 18 through Figure 35 
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DATA REDUCTION (Concluded) 


VOLUME 

NO. 

3 Tabular listing of source data 

H/HREF ~ heat transfer coefficient data 

Fourth 


Component 


Character* 

Page 

orbiter fuselage 


B 

1 

orbiter wing 


W 

75 

orbiter vertical tail 


V 

180 

orbiter wing leading 
(see Detail A fig. 

edge 

2b) 

A 

219 

orbiter wing leading 
(see Detail B fig. 

edge 

2b) 

C 

254 

external tank 


T 

323 

~ heat transfer rate 
in the same manner 

is arranged 

365-512 


* The fourth character in each dataset identifier (i.e., RUG^XX, B for 
Fuselage) represents the individual component. 
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TABLE I. 


TEST : OH-12, IH-21 


DATE : 5/3/74 


TEST CONDITIONS 


MACH NUMBER 


REYNOLDS NUMBER 
(per unit length) (1/ft 


DYNAMIC PRESSURE STAGNATION TEMPERATURE 
(pounds/sq. inch) (degrees Rankine) 


1.35 

5575 

2.75 

2000 

10.2 

1550 

3.22 

2600 

4.03 

2725 

2.71 

3200 

0.73 

' 3925 

0.26 

3475 

0.07 

3650 

0.36 

3500 

0.017 

4400 

0.065 

4650 

0.61 

3841 


0.10 X 10" 




BALANCE UTILIZED; 


CAPACITY: 


ACCURACY: 


COEFFICIENT 

TOLERANCE: 


COMMENTS: 
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TABLE II 


DATA SET/RUN NUMBER COLLATION SUMMARY 


SCHD. IpARAMETERS/VALUEsJ 1 MACH NUMBERS ( OR ALTERN ATE 1 NDE PE 

ruL 7.0 I 7.41 i 7.^ I \/0.6Vf2~Z 
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Table III Model Dimensional Data 

MODEL COMPONENT ; BODY - 

GENERAL DESCRIPTION '• fuselage, 3 configuration, lightweight orbiter 


MODEL S CADE : 0.010 
DRAWING NUMBER: VD70-0Q0139 


DIMENSIONS : 


FULL SCALE MODEL SCALE 


Length , In. 

Max Width > 

Max Depth* 

Fineness Ratio 
2 

Area “ 

Max. Cross-Sectional 
Planforrn 

Wetted 

Base 


1290.3 


267. 6 


244.6 


12. 903 


2. 676 


2.445 


4.822 4. 822 


386. 67 


3.867 


23 
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Table III (Cont'd) 


MODEL COMPONENT : CANOPY - 

GENERAL DESCRIPTION : Configuration 3 


MODEL SCALE;- 0.010 

DRAWING NUMBER : ,^^70-000139 

DIMENSIONS : FULL SCALE MODEL SCALE 

Length =433 to =578), In. 145. 00 1. 45 0 

Mox Width 

Mcx Depth _________ 

Fineness Ratio 

Area 

Max. Cross-Sectional 

Planform 

Wetted 

Bose 


24 


BMj 01!, 



Table III (Cont'd) 


MODEL COMPONENT: ELEVON - 


GENERAL DESCRIPTION; 

Configuration 3. Data for 1 of 2 sides. 



- . 

MODEL, SCALE: 

O’. 010 ; '■ 


DRAWING NUMBER: VE70-000;I39 


DIMENSIONS: 

Area - , 

Span (equivalent) » 

Inb'd equivalent chord* 

Outb'd equivalent chord , In, 

Ratio nwvable.’stirface chord/ 
total surface chord 

At Inb’d equiv. chord 

At Outfa-d equiv. chord 

Sweep Back Angles, degrees 

Leading Edge 

Tailing Edge 

Hingeline ~ 

(Product of area & c) ^ 
Area Moment, ), Ft 


FULL-SCALE 

205,52 
353. 34 

114. 78 
55,00. 


0. 208 


0. 400 


0 . 00 
-10. 24 


0. 00 
1548. 07 


MODEL SCALE 

0 . 0206 
3.533 


1. 148 


0.550 


0, 208 


0. 400 


0 . 00 
-10, 24 


0 . 00 
0. 0015 
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Table III (Cont’d) 


MODEL COMPONENT : BODY FLAP - F,; 

GENERAL DESCRIPTION •- Configuration 3 




MODEL SCALE: 0. 010 



DRAWING NUMBER : VL70-000139 


DIMENSIONS : 

FULL SCALE 

MODEL SCALE 

Length » In. - 

84.70 

0. 847 

Max Width, In, 

267.6 

2.' 676 

Max Depth 
Fineness Ratio 
Areo “ 

Mox- Cross-Sectional 



Planform 

142.5 

0. 014 

Wetted 

Base 

38. 09 6 

0. 0038 
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Table III. (Cont'd) 


MODEL COMPONENT ; QMS POD - 

GENERAL DESCRIPTION : Configuration 3 

NOTE; Identical to o.KCfcnt inte section to fuselage. 


MODEL SCALE; 0. 010 

DRAWING NUMBER ; VL70-~ 000139 


DIMENSIONS 

Length > 

Max Width » In- 
Max Depth 
Fineness Ratio 
Areo 

Mox. Ctoss-Sectiona! 
Planform 

Wetted 

Base 


FULL SCALE 


MODEL SCALE 


346. 0 


3. 460 


108. 0 


1. 080 


113.0 


1. 130 
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Table III {Coni' d) 


MODEL COMPONENT: RUDDER ^ 

GENERAL DESCRIPTION: Configuration 2A, 3, 3 A and 140A/B 



MODEL SCALE: 0,010 

DRAWING NUMBER: VL70-000146A, 

-000095, -00013.9 


DIMENSIONS: 

FULL-SCALE 

MODEL SCALE 

2 - ■ 

Area - Ft 

100. 15 

0. 0100 

Span (equivalent) , in. 

201.0 

2. 010 

Inb*d equivalent chord > In. 

91. 585 

0. 916 

Outb'd equivalent chord. In. 

50. 833 

0.508 ■■ 

Ratio movable surface chord/ 
total surface chord 



At Inb'dequiv. chord 

0. 400 

0. 400 

At Outb'd equiv. chord 

0. 400 

0. 400 

Sweep Back Angles, degrees 



Leadi ng Edge 

34.83 

34. 83 

Tailing Edge 

26.-25 

26. 25 

Hingeline „ 

{Product of area & c) 

Area Moment (Nome^x4a:3<bd>ftgex3d<ne } , 

34.83 

34. 83 

610.92 

0. 0006 

Mean Aerodynamic Chord, In. 

73. 2 

0, 732 


REPROpUCIBILnY.OF THE 

ORIGINAL PAGE IS POOR 

« • 
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Table III (Cont'd) 


MODEL COMPONENT EXTERNAL TANK - Tip 

GENERAL DESCRIPTION • External oxygen-hydrogen tank, configur ation 3 


MODEL SCALE: 0. 010 

DRAWING NUMBER : VL72>-000088, VL78-00004I 


DIMENSIONS; 

Length (Nose at = 309) 
Max Width (Dia. }, In. 

Max Depth 
Fineness Ratio 
Area - Et 

Max. Cross-Sectional 
PI an form 

Wetted 

Base 


FULL SCALE MODEL SCALE 


1865. 0 


18. 650. 


324. 00 


3.240 


5.756 5.756 


572. 555 0.057 


W. P. of Tank Centerline (X-jj-), In. 400. 0 4. 00 
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Table III (Cdnt'd) 


MODEL COMPONENT : EXTERNAL TANK - Tjg, 

GENERAL DESCRIPTION • External oxygen-hydrogen tank. Has a Z41 6- 
inch radius secant ogive nose. 


MODEL SCALE: 0. 010 

DRAWING NUMBER : SS -AO 11 67 


DIMENSIONS : FULL SCALE 

Lengtiij In* (Nose At Xij< = 276) 1898, 0 

Max- Width 3 24. 0 


MODEL SCALE 

18.980 
3. 240 


Max Depth 



Fineness Ratio 


Area 



Maxi Cross— Sectionol 


5.858 5.858 


■5 72.555 0.057 


Planform 
Wetted 
Base • 


W.P. of tank centerline (Zj- ), 

In. 

400. 0 

4. 00 

L, E. nose radius 


16.5 

0. 165 

Origin of 2416" radius at 2231 

from 



tank centerline 


1181. 0 

11. 810 
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Table III (Cont'd^^ 


MODEL COMPONENT; VERTICAL - V 7 


GENERAL DESCRIPTION: Centerline vertical tail, doublewedge airfoil wi th 

rounded leading edge. 

NOTE; Same as Vp^ , but with manipulator housing removed, 

MODEL SCALE: 0. 010 


DRAVIING NUMBER: VL70~OOOI39 


DIMEl'ISIONS: PULL SCALE MODEL SCALE 


TOTAL DATA 



p 

Area (Theo)' - Ft 

- 


Planfonn’ 

425.. 9 2 

0. 043 

Span (Theo) - In. 

315. 72 

■ 3,157 

A.3pect Ratio 

1TS75 

1. 675 

Rate of Taper 

0. 507 

- 0. 507 

Taper Ratio 

0.404 

0. 404 

Sweep-Back .Angles, Degrees. 



Leading Edge 

45. 000 

45. 000 

Trailing Edge 

26. 249 

26, 249 

0.25 Element Line 

41. 13 0 

41. 130 

Chords; 

- 


Root (Theo) ’vT 

268 . 50 

2. 685 

Tip. (Theo) ’//P 

108.47 

1. 085 

MAC - 

199. 81 

- X 99 8_ 

Pus. Sta. -of .'25 mac 

1463.50 

14. 635 

W.P. of .25 MAC 

635.522 

6.356 

B,L. of .25 MAC 

0. 00 

0. 00 

Airfoil Section 

Leading Wedge /^ngle - Deg. 

10. 00 

10. 00 

Trailing Wedge Angle - Deg. 

14,920 

14. 920 

Leading Edge Radius 

2.00 

0. 020 

Void Area 

13,17 ■ 

0. 0013 

Blanketed Area 

o.-o 

0. 0 





Table III ( Coni 'd) 


MODEL COMPOMENJ; WIKS-W ,n, ■ - 

'GENERAL DESCRIOTICW : Configuration 3 or biter wing, 

NOTE; Same planform as except dihedral at trailing edge. 


MQDEE_.SgAEE:,_Q^.aj-Q. 


TEST NO. 
DIMENSIONS: 


TOTAL DATA - y 

Area C -leo . ) • Ft'^ 

Ian form 

Span (Theo In, 

Aspect Ratio 
Rate of Taper- - 
Taper Ratio 

Dihedral Angle;, degrees 
Inc'dence Angle,- degrees 
Aerodynamic Twist, degrees 
Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0,25 Element Line 
Chords : 

Root (Theo) B.P.0.0. 

TiD, (Theo) B,P, 

MAC 

Fus. Sta. of .25 MAC 
W.P. of .25- MAC 
B.L, of .25 MAC 

* E XPOSED DATA ' - « 

Area (Yheb) Ft^ 

Span, (Theo) In, BP108 
Aspect Ratio 
taper Ratio 
Chords 

Root BP108 , 

Tip 1.00 b 
7 
MAC 

Fus. Sta, of .25 MAC 
W.P. of .25 MAC 
B.L, of .25 MAC 

Airfoil Section (Rockwell Hod NASA) 

. XXXX-64 

Root b • . 

T 

Tip b ■ 

7 ■ 

Data for (1) of (2) Sides 
Leading Edge Cuff 
Planform Area 

leading Edge Intersects Fus M, L. 0 Sta 
lecK/ing Edge Intersects wing @ st.a 


DWG. NO. -VL70-000139 
FULL-SCALE MODEL SCALE 


■ ■ -9.367 



2. 265 

1.177 

rriTT 

0, 200 

0. 200 

3,500 

. 3.500 

3. 000 

3. 000 


B. 000 3. OOP 


45 . OQO '45. OOP 


10.24. 

“JO.. 24 — 

MI2OT 

55.26^ 

689, 24 

6.89.2 

137.85 

1.37? 

474! 81 

■ 4. Uh 

1136.89 ■ 

11.369 

299.20 

2.992 


1.821 

_JLI5iu.22, 

_0._175 

720. 68- 

7. 207 

Z'."058 

2. 058 


0,245 0.245 


562.40 5. 624' 

137.85 - • -1.379 

393. 03 3,930 

1185,31 - 11.853 

300. 20 3, 002 

,.^,^^. 6 - . 2.518 

■ 0 . 10 0 . 10 


0 . 12 0 . 12 


• T20. 3?” ~o:'(nz' 

560 . 6 ' - - " 5 . 56b" 

1035. 0 10.350 
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Table IV. (Coni' d) 
TANK (Ltrns= 18.650) 
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b. 37-0 Instrumentation Locations 
Figure 2. - Concluded. 
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a. Installation of model 37-0 - Orbiter Alone 
Figure 3.- Model photographs. 





b. Installation of Model 37-OT - Orbiter/Tank 
Figure 3. - Continued. 



si 

2s 

a n 

Eo ^ 


c. Instrumentation - Orbiter Top View 
Figure 3. - Continued. 


r 



!'■ 

5*>v 


- Orbiter Bottom Surface 
- Continued. 




S^C-rr. ' ‘ 


d. ' Instrumentation 
Figure 3. 
41 
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e. Instrumentation - Orbiter Nose and Canopy 


Figure 3. 


- Continued. 
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f. Instrumentation 
Figure 3 


Orbiter Wing Leading Edge 
- Continued. 





r<" 




g. Instrumentation - Tank Top View 
Figure 3. - Continued. 




h. Instrumentation - Tank Nose 
Figure 3. - Continued. 
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j. Instrumentation - Tank Aft Attachment Struts - Side View 




Figure 3. - Continued 
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k. Instrumentation - Tank Aft Attachment Struts - Top View 

Figure 3. - Continued. 




1. Sample Schlieren, Tank Alone, Run 4, a = 0°, M = 6.99, R./ft = 0.12 x 10^ 

00 C 


Figure 3. - Continued. 
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Figure 3. - Concluded. 




''“‘■‘'"f I-n^ures 4-,; 


PRECEDING PAG® PLANK NOT FILM® 



0H12/IH21 


C^L MS’ 173-lQO: 37 T 


TANK 


CSUGTOl ) 


SYMBOL HAW/HT PHI “ACH 

O •B'30 .000 S.99? 

□ .900 

O 1.000 


PARAMETPIC values 
ALPHA .000 seta 


.000 


LL 

u 

CK 
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X 
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2 
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u. 

LlI 
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o 
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< 

q: 



LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH. X/L 


FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 

PAGE 1 




RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH 12/! HIM CCAL HST !73-100r 37 T 


ANK 


CSUGTOl 3 


SYMBOL 

HAV/HT 

PH[ 

MACH 


parametric values 

o 

,850 

139.000 

6.393 

ALPHA 

.000 beta 

□ 

.900 





o 

1 ,000 







RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 



0H12/IH21 

CCAL HST 173-1003 37 T 

TANK 

CSUGTOn 

SYKax 

HAW/HT PH! 

MACH 


PARAMETRIC values 

O 

.850 221 .000 

G.993 


ALPHA .000 BETA 

□ 

.900 




o 

1 .000 






FIG. 4 EFFECT OF RECOVERY FACTOR’ ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


GH12/1H2I CCAL HST 173-100] 37 T 


TANK 


CSUGTOl ] 



haw/^t 

PU\ 

.MAC^ 


PAR^HETRIC VALUES 

O 

.850 

24 [.COO 

6.993 

ALPHA 

.coo BE*A 

□ 

.900 





o 

1*000 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


□H12/IH21 CCAL HST I73-100) 37 T 


TANK 


CSUGTOn 


SYK801. 


PHI 

HACH 


parahetric values 

o 

.eso 

247.000 

6.993 


,000 beta 

□ 

.900 





o 

l.ooo 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 

PAGE 8 


0H12/1K21 CCAL HST 173-100] 37 T 


TANK 


CSUGTOi ) 


SVKBOL 

HAV/HT 

PHJ 

MACH 


PARAMETRIC values 

Q 

.850 

270. CCO 

5.993 

ALPHA 

.000 beta 

□ 

.900 





O 

1.000 







Ll 

UJ 

CK 

X. 

N 

X 


UJ 

u 

u. 

u. 

UJ 

o 

u 

q: 

ui 

u. 
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LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH.” X/L 


FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/LI ALPHA = 0 


PARF 7 



RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH2I CCAL HST I73-I003 37 T 


TANK 


csusTon 


STHBOL 

HAW/HT 

PHI 

MACH 


PARAMETRIC values 

O 

.850 

3I5»C00 

6.993 

AtPHA 

.000 BETA 

□ 

.200 





o 

1. 000 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 



0H12/IH2I 

CCAL HST 173-100) 37 T 

TANK 

CSUGTOl ) 

SYMBOL 

MA¥/HT phi 

MACH 


PARAHET8IC values 

O 

.850 .000 

7,618 


ALPHA .000 beta 

□ 

.900 




o 

I .000 






FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/IH21 CCAL HST 173-100) 37 T TANK CSUGTOI) 


SYMBOL 

HAW/HT 

PHI 

MACH 


PARAMETRIC VAUieS 

o 

.050 

180.000 

7.618 

ALPHA 

.000 BETA 

□ 

.900 





o 

l.OOO 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/1H21 CCAL H3T I73-1D05 37 T TANiK CSUGTOl) 


srMBO. 

hav/ht 


J^ACh 


PARAMETRIC VALUES 

O 

.B50 

! 99 .000 

7.610 

AlPMA 

,OCO 0ETA 

□ 

.300 





o 

I .000 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 



OHI2/IH21 

CCAL HST 173-100) 37 T 

TANK 

CSUGTOl) 


SYKSOL 

o ' 
□ 

O 

HAV/HI PHi 

.850 221 .000 

.900 
1.000 

HACH 

7.S18 


PARAtlETRlC values 
ALPHA .000 seta 

.000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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TANK 


CSUGTOl ) 



OH12/IH2! CCAL HST 173-100) 37 T 


STHBOl. 

HAW/MT 

PH\ 

KACH 


PARAhETRIC VALUES 

o 

.B50 

241 .000 

7.GIS 

ALPHA 

.□00 BET^A 

□ 

.900 





o 

l.COO 






Lu 
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FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 


PAGE 13 


RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 



0H12/IH21 

CCAL HST 173-1003 37 T 

TANK 

CSUGTOl) 


SYMBOL 

o 

HAW/HT PHI 

.050 247.000 

MACH 

7.618 


PARAHETRJC values 
ALPHA _ .000 beta 

.000 


□ .300 

O i.ooo 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


TANK 


CSUGTOl ) 


0H12/IH21 CCAL HST 173-100} 37 T 


SYMBOL 

haw/ht 

PHI 

MACH 


PARAMETRIC values 

o 

.830 

270 ,000 

7,6i8 

AtPHA 

,OOQ BEiA 

□ 

.900 





o 

1 .000 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


TANK 


(SUGTOl) 


CH12/iH2i CCAL HST I73-100I 37 T 


SYMBOL HAW/HF Ph: 

O .850 315.000 

□ .900 

O l.OOO 


PARAMETRIC VALUES 
.000 BETA 


1 .000 


.001 ^ 

- .4 



-.2 0 .2 • .4 .6 ,8 1.0 1.2 

LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH, X/L 


FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E, TANK HEAT TRANSFER RN/LI ALPHA = 0 



RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0HI2/IH21 CCAL HST 173-100] 37 

Symbol haw/ht phi macm 

O .850 .000 15.330 

□ .900 

O 1 .000 


T TANK CSUGTOn 

PARAMETRIC values 

ALPHA .000 BETA .000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


TANK 


(SUGTOn 


OH12/I.H2i CCAL HS7 173-100] 37 T 

SYMBOL HW/HT PHt MACH 

O .850 180.000 15.990 

□ .900 

O 1 .000 


parametric values 

ALPHA .000 beta .000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


TANK 


CSUGTOl ) 


0H12/IH2I CCAL HST 173-1005 37 T 


SYMBOL 

HAW/HT 

PH! 

MACH 


parametric values 

o 

.850 

193.000 

15.990 

ALPHA 

■OOC BETA 

□ 

.SOO 





o 

l.OOO 







FIG. 4 EFFECT -OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH21 CCAL HST 173-100] 37 T 


TANK 


(SUGTOn 


SYMBOL 

HAW/HT 

PHt 

MACH 


parametric values 

o 

.850 

221 .OCO 

15.930 

ALPHA 

.000 BETA 

□ 

.900 





o 

1.000 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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TANK 


CSUGTOn 


• ^ ^ 
O 

S2 

hd ^ 


^ *-3 

^ s 

t?3 


GH12/IH21 CCAL HST 173-100] 37 T 

SYM80I. HAW/HT PH! MACH PARAMETRIC VALUES 

O -850 241.000 15.390 ALPHA .000 BETA .000 

□ ,900 

O I. COO 


Ul 

q: 
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FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH2I (CAL HST 173-100) 37 T 


TANK 


(SUGTOn 


SYMBOL 

HAW/HT 

PHI 

KACH 


PARAMETRIC VALUES 

O 

.050 

247.000 

15,990 

alpha 

.000 beta 

□ 

.900 





o 

1 .000 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH21 ICAL HST 173-1003 37 T 


TANK 


CSUGTOl 3 


SYMBOL 

hav/ht 

PHI 

MACH 


parametric values 

o 

.650 

270 .000 

15-990 

ALPWA 

•ODD BETA 

□ 

.900 





o 

1 .000 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH21 CCAL HST 173-lGO) 37 T TANK CSUGTOl) 


SYfOOL 

HAV/HT 

PHI 

MACH 


parametric values 

O 

*650 

315.000 

15.990 

ALPHA 

.000 BETA 

□ 

,900 





o 

l.OOO 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


TANK 


CSUGTOl ) 


0H12/IH21 CCAL HST 173-1003 37 T 


SYMBOL 

HAW/HT 


' MACH 


PARAMETRIC VALUES 

o 

.050 

.000 

19.370 

ALPHA 

.000 SETA 

D 

.900 





O 

1 .COO 
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LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH, X/L 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 




□H 12 /IH 21 CCAL HST lyS-iOQ) 37 T 


TANK 


(SUGTOl ] 


STMBOL 

HAV/HT 

PHI 

MACH 


parametric values 

o 

.830 

139.000 

IB. 370 

ALPHA 

.000 beta 

o 

.300 





0 

I.OOQ 








s§' 

o 


o 






LL 

UJ 

CK 
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u. 

L. 

tu 
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(/I 
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UJ 
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a 

UJ 

u. 

UJ 

tx 
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(J 
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u. 
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o 
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a 



FI6. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 



0H12/IH21 

CCAL HST [73-1003 37 T 

TANK 

CSUGTOl 3 

SYneoL 

HAV/HT PHI 

MACH 


PARAMETOrC VALUES 

O 

.850 221. COO 

18.370 


ALPHA .000 BETA 

□ 

.900 




0 

1. 000 






FI6. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/LI ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


TANK 


CSUGTOn 


3H12/IH21 CCAL HST 173-100] 37 T 


SYMBOL 

HAW/HT 

PHt 

MACH 


PARAMETRIC values 

o 

,850 

2<1 .000 

18.370 

ALPHA 

,000 beta 

o 

.900 





o 

1 ,000 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E, TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RMIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CCAL HST I73-1D03 37 T 


TANK 


CSUGTOl } 


symbol 

HAW/HT 

PMt 

MACH 


parametric values 

O 

.850 

2A7.000 

18.370 

ALPHA 

.000 BETA 

□ 

.900 





O 

I. COO 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0HI2/IH21 CCAL HST 173-1003 37 T TANK tSUGTOl) 


SYKBOL 

HAW/HT 

PHI 

KACH 


parametric values 

o 

.850 

270.000 

18.370 

ALP*M 

.000 BETA 

□ 

.900 





o 

1.000 







PAGE 31 


RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/IH21 CCAL HST 173-IOOJ 37 T TANK CSUGTOID 


SrHBOL 

HAV/MT 

PHI 

MACH 


PARAMETBIC values 

o 

.850 

31S.OOO 

18.370 

ALPHA 

.000 seta 

□ 

.900 





o 

1 .000 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/IH21 CCAL HST I73-I003 37 T 


TANK . CSUGTOn 


SYM801. 

HAV/HT 

PHI 

MACH 


PARAMETRIC VALUES 

o 


,000 

19.130 

ALPHA 

.000 BETA 

□ 

.300 





0 

KOOO 







LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH, X/L 


FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT iRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0HI2/IH21 CCAL HST 173-100) 37 T TANK CSUGTOl) 


SYM80. 

HAW/HT 

PHI 

MACH 


PARAMETRIC values 

O 

.850 

180.000 

19.130 

ALPHA 

.000 BETA 

□ 

.900 





o 

l.OOO 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT; H/HREF 


0H12/.rH2! CCAL HST [73-100) 37 T 


TANK 


CSUGTOl ) 


SYMBOL 

MAW/HT 

PHI 

HACH 


PARAMETRIC VALUES 

o 

.850 

199.000 

19.13C 

ALPHA 

.000 beta 

□ 

.90Q 





o 

1. 000 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/IH21 CCAL HST 173-1003 37 T TANK CSUGT013 


SVM80L 

HAW/BT 

PHI 

M^CH 


PARABETRIC values 

o 

.850 

221.000 

19.130 

ALPHA 

,000 beta 

□ 

.900 





o 

J.OOO 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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TANK 


CSUGTOl ) 


S’i' 

s u 

g.g' 


ftl- 


QH12/IH21 CCAL HST 173-100) 37 T 


SUMOTL HAW/HT PHt MACH PARAMETRIC VALUES 

O .650 241.000 15.130 . ALPHA .000 BETA .000 

□ .900 

O l.COO 


Li. 
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FIG. 4 EFFECT OF RECOVERY .FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


TANK 


CSUGTOn 


0H12/IH21 CCAL HST 173-100] 37 T 

HAW/HT PHI MACH PARAMETRIC VALUES 

O .830 2A7.000 18.130 ALPHA .000 BETA .000 

□ .900 

O 1 .000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT- TRANSFER COEFFICIENT. H/HREF 


0H12/IH2I CCAL HST 173-100] 37 T 


TANK 


CSUGTOn 


SYMBOL 

MAV/MT 

PHI 

MACH 


PARAMETRIC VALUES 

o 

.B5Q 

270. COO 

19.130 

ALPHA 

.000 BETA 

□ 

.900 





o 

1 .000 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 



GH12/IH21 

CCAL HST 173-100) 37 T 

TANK 

CSUGTOl } 


STH80L 

o 

HAW/HT PHI 

.SSO 3 IS. 000 

HACK 

19.130 


PARAKETRIC VALUES 
ALPHA .000 beta 

.000 


□ .300 

O 1-000 

1 .000 


.too 


.010 


.001 

FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OHJ2/IH2I CCAL HST I73-100D 37 0 T TANK CRUGT05D 


srnsoL 

hau/ht 

PHI 

MACH 


PARAKETRIC VALUES 

O 

.eso 

.oca 

7.010 

ALPHA 

.000 BETA 

□ 

.900 





o 

I.OOC 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CCAL HST 173-100 


37 0 T 


TANK 


CRJGT05) 


STHBOL 

HAV/WT 

PHI 

M^CH 

o 

.050 

180.000 

7.010 

□ 

.500 



o 

1 .000 




PARAMETRIC values 

ALPHA .000 beta .000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH21 (CAL HST 173-1005 37 0 T TANK (RU6T05) 


SYMBOL 

HAW/MT 

PHI 

HACH 


PABAMETRIC VALUES 

O 

,850 

199.000 

7.010 

ALPHA 

.000 beta 

□ 

.300 





o 

1. 000 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Li ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


GHl2/IH2i CCAL HST 173-100) 37 C T TANK CRUGT053 


SrM80L 

HAV/HT 

PHI 

KACH 


PARAKSTRIC VALUES 

o 

,850 

221 .COG 

7.010 

alpha 

,000 BETA 

□ 

.900 





0 

1 .000 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH21 CCAL HST 173-100] 37 0 T TANK (RUGT05] 


SVH80L 

HAW/HI 

PHI 

MACH 


PARAMETRIC VALUES 

O 

.850 

241 .000 

7.010 

ALPHA 

.000 BETA 

□ 

.SCO 





o 

l.OOO 








RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 



OHi2/Ih21 

CCAL HST 173-100) 37 C T 

TANK 

CRUGT053 

srrex 

HAW/HT PHI 

MACM 


PARAMETRIC values 

O 

.850 2H7.000 

7.010 


ALPHA .000 beta 

□ 

.900 




o 

1 .000 

' 





FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/IH21 CCAL HST 173-100] 3"' 0 T TANK CRUGT05] 


srnBot. 

HAW/HT PHI 

MACH 


parametric values 

O 

.850 270.000 

7,010 

ALPHA 

.000 beta 

□ 

.300 




O 

1.000 






LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH,' X/L * 

FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


CH12/IH21 CCAL HST 173-100) 37 C T TANK CRU8T05) 


SirrBOt. 

HAW/HT 

PH! 

MACH 



PARAKETRIC VALUES 


O 

.050 

315.C00 

7.010 


ALPHA 

.000 beta 

.000 

□ 

.900 







o 

\ .000 









FIB. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENF. H/HREF 


0H12/1H21 CCAL HST 173-1003 37 0 T TANK CRUGT05) 


SYMBOL 

HAW/HT 

PHI 

MACH 


PARAHETSIC VALUES 

o 

.850 

.oco 

7.SI7 

ALPHA 

.000 BETA 


□ .SOQ 

O 1 .000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH21 CCAL HST 173-100} 37 0 T TANK CRUGT05} 


stKect. 

H/W/HT 

PHI 

KACH 


PARAKETRIC VALUES 

O 

.850 

180. COO 

7.B17 

ALPHA 

,000 BETA 

□ 

.900 


, 



0 

1 .000 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CCAL HST 173-100) 37 0 T TANK CRUGT05) 


STMBO. 

KAV/HT 

PHI 

HACH 


PARAK£TftlC VALUES 

o 

.850 

199.000 

7.617 

ALPHA 

.000 beta 

□ 

.300 





0 

l.OOO 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/IH21 CCAL HST 173-100) 37 0 T TANK CRU6T05) 


SrHSOL 

HAV/HT 

T>H| 

KACH 


PAKAHEIRIC values 

o 

.650 

221 .000 

7.S17 

ALPHA 

.00" beta 

□ 

,300 





O 

1,000 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CCAL HST I73-I00D 37 0 T TANK CRUGT05) 

S‘'f’0Ol. HAK/HT PHI KACM PARAMETRIC VALUES 

O .850 241.000 7.617 ALPHA ,000 3ETA .000 

□ .900 

O 1.000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 

PAGE 53 


RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


aH12/IH2l (CAL HST 173-100) 37 3 T 


TANK 


(RUGT05) 


HAK/HT PHJ .“ACM PA^APEI^JIC VALUES 

O .853 74T.OOO 7.8!? ALPHA .000 BETA .000 

□ .SCO 

O t .000 
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TANK 


CRU6T051 


0HI2/III21 CCAL HST 173-100^ 37 0 T 


STM8CH. HAtf/HT PHI HACH PARAICTRIC VALUES 

O .850 270. OCO 7.G17 ALPHA .000 BETA .000 

□ .900 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


TANK 


(RUGT053 


0H12/IH21 CCAL H'ST I73-100D 37 0 T 

HAW/HT PHI HACH PARAHEtRIC VALUES 

O .850 315.000 7.S17 ALPHA .000 BETA .000 

□ .800 

O 1,000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


TANK 


CRUGT05) 


OH12/IH21 CCAL KST 173-1001 37 0 T 

SYTOOL HAW/HT PM I MACH PAOAKETRIC VALUES 

Q .850 . 000 18.170 ALPHA .000 BETA .000 

□ .800 

O i .000 



FiG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CCAL HST 173-1003 37 0 T TANK CRUGT05) 


SYMBOL 

HAV/HT 

PH| 

MACH 


PARAMSIRi: VAL'JES 

O 

.850 

180.000 

lfl,!70 

ALPHA 

.000 BETA 

□ 

.900 





o 

1 .000 
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0H12/IH21 CCAL HST 173-1003 37 0 T 


SYK30L HAV/HT PHI 
O .050 199,000 

.900 
1 .000 


□ 

O 


MACH 

10.170 


TANK CRUGT0S3 

parametric values 

alpha .000 beta .000 
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RATIO OF LOCAL TO' REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


TANK 


CRUGT05) 


OH12/IH21 CCAL HST 173-100) 37 0 T 

SvraOL HAV/HT PHI P.,CW PARAMETRIC VALUES 

O .850 221.000 |8.170 ALPHA .000 BETA 

□ .300 

O 1 .000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/IH21 CCAL HST 173-100) 37 0 T TANK CRU0T05) 


SYhSOL 

HAW/HT 

PHt 

MACH 


PASAHETR,; VALUES 

0 

.850 

741 .000 

IB. 170 

ALPHA 

.000 beta 

□ 

.900 





0 

KOOO 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OP LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


TANK 


CRUGT05T 


0H12/IH21 CCAL HST I73-1D03 37 0 T 


SYH3X KAW/MT 


.850 247.000 

.800- 
l.QCO 


1 .000 




PARAMETRIC VALUES 
•000 BETA 




nBiii 


0 .2 ,A .6 .8 '' 1.0 ... .. 

LONGITUDINAL LOCATION AS A F'RACTION OF BODY LENGTH. X/L 

FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 


RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


GH12/IH21 CCAL HST I73-100D 37 0 T TANK CRUGT05J 


SYMBOL 

WA4i/H7 

PHI 

MACH 


PARAMETRIC VALUES 

o 

.850 

270.000 

IB. 170 

ALPHA 

.COO beta 

□ 

.900 





o 

1 .000 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 




RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


TANK 


CRUGT05) 


QH12/IH21 CCAL HST I73-100D 37 □ T 


SWBOL 

HAV/HT 

PH! 

HACK 


PARAMETRIC VALUES 

O 

.gso 

.ODD 

IS -950 

ALPHA 

.000 BETA 

□ 

.900 





o 

l.OOO 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT- TRANSFER COEFFICIENT, H/HREF 


TANK 


CRUGT05) 


0H12/IH21 CCAL HST 173-iOO: 37 0 T 


SYMBOL 

KAW/KT 

Phi 

MACH 


parametric values 

0 

,850 

180.000 

18.950 

ALPHA 

.000 beta 

□ 

,900 





o 

1 .000 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 


PARF KR 



RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/IH21 CCAL HST I73-1D0D 37 0 T TANK CRUGT051 


SYMBOL 

HAW/HT 

PHI 

MACH 


PARAMETRIC VALUES 

o 

.050 

193.000 

J9.950 

ALPHA 

.000 BETA 

□ 

.900 





o 

l.OOO 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OHi2/iH2l CCM KST 173-lCO: 37 0 T 




CRUGT05D 


St«3<X 

HAV/HT 

PHI 

KACH 



PARAHiTRlC values 

O 

.850 

221 .000 

10.950 


ALPHA 

.000 beta 

□ 

.900 



- 



o 

l.OCO 



* 





FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFtRENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/FH21 (CAL HST 173-100] 37 0 T TANK CRUGT05) 


SYW80L 

HAV/KT 

PHI 

MACH 


PARAMETRIC VALUES 

O 

.83D 

241.DQ0 

18,950 

ALPHA 

.000 BETA 

□ 

.300 





o 

1. 000 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE £. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CC^L HST 173-1003 37 0 T TANK CRUGT05) 


S''KBOL 

MAV/WT 

PHI 

MACH 


PA*^AM£TRIC values 

o 

.050 

247. COO 

18.950 

ALPHA 

.000 eerA 

□ 

.900 





o 

1 .COO 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0HI2/IH2! CCAL HST 173-100) 37 0 T TANK CRUGT05) 


SYMBOL 

HAV/HT 

PHI 

MACH 


PARAMETRIC VALUES 

o 

,eso 

270.000 

18.9^0 

ALPHA 

.000 BETA 

□ 

.900 





0 

1.000 







FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/LI ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OWl2/iH2i (CAL HST 173-100] 37 0 T 


TANK 


CRUGT05] 


SVX3CS. HAV/H* PHI HACH PARAMETfilC VALUES 

O .850 315,000 18.950 ALPHA ,000 BETA .000 

O .900 

O 1 .000 
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LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH, X/L 

FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/U ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


C IUGT05) 


OH12 + 1H2I MODEL 37 0T(05)/TC0n TANK 

SVMSOL HAW/Ht PHI MACH 

O -SOO .000 7.000 


PARAMETRIC values 

ALPHA .000 BETA .000 



LONGITUDINAL LOCATION AS A, 'FRACTION OF BODY LENGTH.' X/L 


FIG. 4 EFFECT 0F RECOVERY FACTOR ON THE E, TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


OH12 IH?1 MODEL 37 0TC053/TCQn 


T‘NK 


C [UGT053 


SYH801. HAV/HT PHI MACH 

O .900 180.000 7.000 


PARAMETRIC V/LL-ES 

ALPHA .000 beta ,COO 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


OH!2 + Ih21 MODEL 37 0T(O'53/TC01) TANK 


CIUGT05) 


SYMBOL 

o 


HAV/HT 

.900 


PHJ 

199.000 


MACH 

7.000 


PARAMETRIC values 

ALPHA .000 BETA ,000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Li ALPHA = 0 
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RATIO OF INTERFERENCE TO UNOISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


GH12 MOOEL 37 0T(05]/T(cn 


TANK 


nUGTOS) 


SrMBOL 

HAV/HT 

P»t 



oaRaJ'EIRIC values 

o 

.900 

24 \ .000 

7.000 

ALPHA 

.000 seta 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


0HI2 + IH21 MODEL 37 0TCO5}/TCOn 


TANK 


C IU6T053 


SYMBOL HAV/HT PHI MACH 

O .900 247.000 7.000 


PARAMETRIC VALUES 

alpha .000 BE1A .000 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


OHI2 + !H 21 KODEL 37 QTCOSVTCOn TANK 


( IUGT05J 


HAV/KT PHi 

O .300 270. OCO 7. COO 


parametric values 

ALPHA .000 BETA .000 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI /HU 


OH12 + IH2I MODEL 37 0TC05)/TC0n TANK (lUGTOS) 


SYMBOL HAW/HT PHI HACH 

O .300 315.000 7.000 


PARAMETRIC VALUES 

ALPHA .000 beta .000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E, TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, -HI /HU 


GH12 + IH21 MODEL 37 07(0= )/TC01) TANK 


C IU6T05D 


srHBOi. 

MAW/HT 

PHI 

«ACH 


PARAKETRIC VALUES 

O 

.900 

.000 

7.610 

ALPHA 

.000 SETA 



LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH, X/L 


FIG, 4 EFFECT OF RECOVERY FACTOR ON THE E, TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


0H12 + 1H21 MODEL 37 0TC05)/TC0n TANK 


CIUGT05) 


SYMBOU 

o 


HAIf/HT 

.900 


PHI 

180.000 


HACK 

7.610 


Parametric values 

ALPHA .000 BETA .000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF INTERFERENCE TO ' 'DISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


0H12 IH21 MODEL 37 GTC03D/TC01] ‘ T^NK 


C !UGT05] 


SYMBOL 

o 


HAW/HT 

.900 


p»i 

1 99 .coo 


7.610 


PARAyETRIC values 

ALPHA .000 BETA .000 



LONGITUDINAL LOCATION AS A FRACTION OF BOOT LENGTH* X/L 


FIG, 4 EFFECT CF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


0H12 I- IH21 MODEL 37 0TC053/lC0n (iUGTOS) 


ST>«OL HAW/HT PHI MACH 

O .900 221.000 7.610 


PARAMETRIC values 

AL“HA .COO 0£TA .000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO Of INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


OH12 IH2i MODEL 37 0TC05?/TC0l) TANK 


{ IUGT05) 


sicKaoL haw/ht fh[ MACH 

O -900 2AI.CC0 7.610 


PARAi-EfRIC valves 

ALPHA .000 BETA .000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/LI ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


0H12 + IH21 MODEL 37 0TC05)/TC01 


TA\K 


C :1jG’05) 


SYMBOU HAW/HT PHI MACH 

O .900 2A7.C00 7.610 


PARAMETRIC values 

ALPHA .000 BETA .000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


OH12 + IH21 MODEL 37 0TC05]/TC0n TANK 


C IUGT05} 


SYMBOL 

HAW/HT PHI 

MACH 


PARAHETRIC values 


o 

,900 270.000 

7.610 

ALPHA 

.000 beta 

.000 



LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH. X/L 


FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI /HU 


OHi2 + IH21 MODEL 37 CTC055/TC0n “ANK CIUGT05] 


SYHBCt- 

HAV/uT 

PHI 

MACH 


PWAHETRIC values 

o 

.900 

3J5.000 

7.610 

ALPHA 

.000 BETA 



riG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


OH12 + IH21 MODEL 37 0TC051/TC0n TANK 


C IUGT05) 


SYI®f3L HAW/HI PHI MACH 

O .900 .OCC 18.300 


PARAMETRIC values 

ALPHA .000 BETA .000 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


□H12 + IH21 MODEL 37 0TC053/TC0n TANK CiUGT05) 


SYKeot. 

HAtf/MT 

PHI 

MACH 


PARAMETRIC VALUES 

0 

.300 

I BO. 000 

18.300 

ALPHA 

.000 beta 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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C IUGT05) 



0H12 + IH21 MODEL 37 OTCOGVTCOl) TANK 

SrHSK. HAV/HT PHI "ACM 

O .900 199.000 1B.30C 


PARAMETRIC VALUES 

ALPHA .000 BETA .000 
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FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIC5 OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


0H12 + IH21 MODEL 37 OTCOOD/TCOn TANK C IUGTC5) 


MAW/HT 

pHi 

KACH 


parametric values 


.900 

221 .000 

)8.300 

ALPHA 

.000 0cTA 

,000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 



OHI2 IH21 MODEL 37 0T(05)/TC0l ) 

TANK 

(IUGT05) 


SYMBOL 

o 

MAW/hT 04 i MAC4 

.900 241.000 iS.300 


parametric values 
alpha .000 beta 

.000 



LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH. X/L 


FIG. 4 EFFECT 0F RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI /HU 


CH12 + IH2i MODEL 37 OTC053/TCOn TANj<: 


C IU6T05] 


Sr«eOL KAV/HI OHl .“AC« 

O .SCO 2A7.000 18.300 


PAR V“E TRIO VALUES 

ALPHA .000 BETA .000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON [HE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


C IUGT05) 


OH12 + IH2I HODEL 37 CTC05X/TC0n TANK 

SYMBOL HAW/HI PH! MACH 

O -300 270.000 18.300 


■=ARAHET>?IC values 

ALPHA .000 beta .000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/LI ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


C 1UGT05) 


OHI2 + IH21 MODEL 37, OTC05D/TCOn TANK 


HAW/MT 

PHI 

MACH 


parametric values 


.900 

315.000 

18,300 

ALPHA 

.000 BETA 

• COO 



LONGITUDINAL LOCATION ,AS A FRACTION OF BODY LENGTH. X/L 

FIG. 4 EFFECT OF RECOVERY FACTOR OM THE E. TANK HEAT TRANSFER RN/LI ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


0HI2 + IH21 MODEL 37 OTCOSI/TCOl) TANK 


C IUGT05) 


SrUBOL HAV/HT PHI MACH PARAMETRIC VALUES 

O .300 .000 19.160 ALPWA ,00Q BETA .000 



LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH. X/L 


FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


0H12 + IH21 MODEL 37 0rc053/rCDl) TANK (IUGT05) 


HAV/HT 

PHt 

MACH 


PARAM£TPIC VALUES 


.900 

199.000 

19.160 

M.PMA 

.000 SETA 




FIG, 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


OH12 * 1H21 MODEL 37 0TC05VTC0n TANK CIUGT05) 


symbol 

HAV/HT. 

PH! 

MACH 


PARAHCTRIC VALUES 

O 

.900 

221. COO 

19.180 

ALPHA 

.000 8CTA 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER- RN/Ll ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


OH12 + IH21 MODEL 37 0TC05)/TC0n TANK 


C IUGT053 


St nan. HAv/HT PMi kach 

O .900 2<1.000 19.180 


PARAMETRIC VALUES 

ALPHA .000 BETA .COO 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


OH 1 2 IH21 MODEL 37 0T(053/T:ni) 


TANK 


C iUGTOS) 


SYMBOL phi MACH 

O -SCO 2H7.000 19.180 


parametric VALUCr 

ALPHA .000 ' beta .000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI /HU 


0H12 + IH21 MODEL 37 OTCOSJ/TCOID TANK 


CIUGT05) 


SYMaOL 

O 


HAV/HT 

.300 


PHI 

270.000 


MACH 

13.180 


parametric values 

ALPHA .000 BETA .000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/LI.ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI /HU 


OH12 + IH21 MODEL 37 OTCOSVTCOn TANK 


C 1UGT05) 


STM301. HAW/HT PM I HACh 

O -900 315.000 19.180 


PAPAKETRIC values 

ALPHA .000 beta .000 



FIG. 4 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/Ll ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 







RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/IH21 CCAL HST 173-1003 37 T 


TANK 


CRUGT023 


SYMBOL 

HAW/HT 

PHI 

HACH 


PARAMETRIC values 

o 

.850 

leo.ooo 

19.170 

ALPHA 

5.000 beta 

□ 

.900 





o 

1.000 







FIG. 5 EFFECT OF RECOVERY FACTOR ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 5 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 



0H12/IH21 

CCAL HST I73-100D 37 T 

TANK 

CRUGT02) 


SYKBOl. 

HAW/HT PH! 

MACH 



PARAMETRIC VALUES 

o 

.850 199.000 

19.170 


ALPHA 

5.000 SETA 

□ 

.900 





o 

l.OOO 







FIG. 5 EFFECT OF RECOVERY FACTOR ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 5 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


TANK 


(RUGTQ2) 


0H12/IH21 (CAL HST I73-10Q]. 37 T 


SW80L 

HAW/HT 

PHI 

MACH 


PARAMETRIC values 

O 

.850 

221 .000 

19,170 

ALPHA 

5.000 0ETA 

□ 

,900 





o 

l.COO 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0HI2/IH21 CCAL HST [73-100] 37 T TANK CRUGT02D 

SrUBOL MAW/HT PHI HACH PARAHETRIC VALUES 

O .850 2HI.COO 19.170 ALPHA 5.DOO BETA .000 

□ .900 

O I .000 



FIG. 5 ■ EFFECT OF RECOVERY FACTOR ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 5 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


TANK < 


CRUGTC2D 


QH12/1H21 CCAL HST 173-100; 37 T 

SYHBOL MAW/HT PHI MACM 

O .850 2A7.0CO 13.170 

□ .900 

O 1 .000 


PARAMETRIC values 

ALPHA 5.000 BETA .000 



FIG. 5 EFFECT OF RECOVERY FACTOR ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 5 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


TANK 


CRUGT02D 


0H12/IH21 (CAL HST 173-100] 3'' T 


SrMSOL 

HAW/HT 

PHI 

MACH 


parametric values 

O 

.330 

270.000 

19.170 

ALPHA 

5.000 seta 

O 

.300 





O 

1.000 







FIG. 5 EFFECT OF RECOVERY FACTOR ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 5 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH21 CCAL HST I73-1D01 37 T' 


TANK 


CRUGT02] 


SrKBO. 

HAW/HI 

PHI 

MACH 


PARAMETRIC VAU.tS 

O 

.050 

315.000 

19.170 

ALPHA 

5.000 BETA 

□ 

.900 





O 

1,000 







FIG., 5 EFFECT OF RECOVERY FACTOR ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 5 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0HI2/IH21 CCAL HST I73-I00D 37 0 T 


TANK 


CRUGT06J 


STHBOL HAW/Hr PHI MACH PARAMETRIC VALUES 

O .050 .000 18.720 ALPHA S.OOO BETA .000 

□ .900 

O I.OOO 



FIG. 5 EFFECT OF RECOVERY FACTOR ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 5 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


TANK 


CRUGTQS} 


0H12/IH21 CCAL HST 173-100) 37 0 T 


SVfBOt. HAW/HT PHI 


MACH 


O .eso 180.000 18.780 

□ .900 

O 1.000 


parametric values 

ALPHA 5.000 beta .000 



RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 




RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH21 CCAL HST 173-100) 37 0 T 


TANK 


(RUGT06) 


SYM801. HAW/HT PHI MACH PARAMETRIC VALUES 

O .850 221.000 18.730 ALPHA 5.000 BETA .000 

□ .300 

O I. 000 



FIG. 5 EFFECT OF RECOVERY FACTOR ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 5 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


GH12/IH2I CCAL HST 173-1003 37 0 T 


TANK 


CRUGT0S3 


sweat HAv/HT PH! Mach parametric values 

O -9S0 2A1.000 18.790 ALPHA 5,000 SETA .000 

□ .900 

O 1. 000 



RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH2I CCAL HST I73-100D 37 0 T 


TANK 


CRUGTOG) 


symbol 

MAV/HT 

PHt 

MACH 



parametric values 

O 

.650 

247 .000 

J8.790 


ALPHA 

5.000 beta 

□ 

■ 900 






O 

1 ,000 







1 .000 


.100 


.010 


.001 



LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH, X/L 


FIG. 5 EFFECT OF RECOVERY FACTOR ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 5 

PACE 1 1 8 


RATIO OF LOCAL TQ REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0HI2/IH2I (CAL HST 173-130) 37 0 T 


TANK 


CRUGT063 


SfMSOL 

HAV/HT 

PHI 

hach 


PARAMETRIC VALUES 

O 

.850 

270. COO 

18.790 

ALPHA 

5,000 BETA 

□ 

•SOO 





o 

1 .000 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CCAL HST 173-1003 37 G T 


TANK 


CRUGT0G3 


SrfffiCL HAW/HT PHI MACH PARAMETRIC VALUES 

O -850 315.000 18.790 ■ ALPHA 5.000 BETA .000 

P .300 

<> I .000 



FIG. 5 EFFECT OF RECOVERY FACTOR ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 5 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT^ HI/HU 


OH12 + IH21 MODEL 37 0TCDG5/TCO2I TANK (lUGTOSD 


SYK30L HAV/KT phi MACH 

O .300 .000 18.980 


PARAHETtUC values 

ALPHA 5.000 beta .000 



FIG. 5 EFFECT OF RECOVERY FACTOR ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 5 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


( lUGTOS) 


0H12 + IH21 MODEL 37 OTCOS)/TC02] TANK 

HAW/HT PHI MACH PARAKSTBtC VALUES 

O -300 180.000 18.980 ALPHA S.OOO BETA .000 



FIG. 5 EFFECT OF RECOVERY FACTOR ON.-THE EXTERNAL TANK HEAT TRANSFER ALPHA = 5 
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CIUGT063 


0H12 IH21 MODEL 37 OTC06)/T(O2D TANK 

MAW/HT PHI MACH PARAMETRIC VALUES 

O .SOO 193.000 19.980 ALPHA 5.000 BETA .000 
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LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH, X/L 

FIG. 5 EFFECT OF RECOVERY FACTOR ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 5 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


CIUGTOGD 


OH12 + IH21 MODEL 37 CTC0S3/TC02) TANK 

HAV/HI PHI HACH 

O .900 221.000 18.980 


PARAhJTHIC values 

ALPHA 5.000 seta .000 



FIG.' 5 EFFECT OF RECOVERY FACTOR ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 5 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


0H12 + IH21 MODEL 37 0TCD6D/TC023 TANK CIUGTOBD 


SYHBOl. HAW/HT PHI MACH 

O .900 2-II.000 18.990 


PARAMETRIC VALUES 

ALPHA S.OOO BETA .COO 



FIG. 5 EFFECT OF RECOVERY FACTOR ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 5 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI /HU 


0H12 IH2i MODEL 37 0T!;06VTC02I TANK CIUGT06) 


SYMBOI. HAW/MT PH I MACH 

O -900 247.000 I6.2B0 


PARAMETBIC VAU-tS 

ALPHA 5.00Q beta .000 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI /HU 


OH 1 2 + 1H2! MODEL 37 0TC0SJ/TCO23 


Tank 


C IUGT063 


sr«80L haw/ht phi 
O .soo 270. CCO 


KACH 
IB. 980 


PARAMETRIC VALUES 

alpha 5.000 beta .000 



FI 6. 5 EFFECT OF RECOVERY FACTOR ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 5 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


0H12 + IH21 MODEL 37 0TC0GI/TC02) TANK 


C IUGTOG3 


SYMBOL HAW/HT PHI MACH 

O .900 315.000 18.980 


PARAMETRIC values 

ALPHA S.OOO beta .000 



FIG, 5 EFFECT OF RECOVERY FACTOR, ON THE EXT^NAL TANK HEAT TRANSFER ALPHA = 5 
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CRUGT03) 


Hd ^ 


0H12/IH21 CC/L HST I73-I00T 37 T-NP TANh; 


HAV/HT PHt “ACH PARAyiETRIC VALUES 

O -BSO .000 18.A30 ALPHA .000 SETA .000 

□ .300 

O 1.000 
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FIG, 6 EFFECT OF RECOVERY FACTOR ON E. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CCAL HST I73-100D 37 T-NP TANK CRUGT03) 


Sr«8X 

HAW/HI 

PHI 

KACH 


parametric values 

o 

.850 

160.000 

16X30 

AlPHA 

.000 beta 

□ 

• 90C 





o 

1 .000 







. FIG. 6 EFFECT OF RECOVERY FACTOR ON E. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 






RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CCAL HST 173-100] 37 T-NP TANK CRUGT03] 


SYMBOL 

MAW/HT 

PHI 

HACH 


PASAMEtRIC values 

o 

.850 

221 .000 

I8.A30 

ALPHA 

.COO beta 

□ 

.900 





o 

I .000 







FI6. 6 EFFECT OF RECOVERY FACTOR ON E. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


(RUGT033 


OH12/1H21 (CAL HST 173-1003 37 T-NP TANK 

STretS. HAW/HT PHI MACW PARAHEIRIC VALUES 

O .850 241. 000 18.430 ALPHA .000 BETA .000 

O .900 

O 1.000 



FIG. 6 EFFECT OF RECOVERY FACTOR, ON E. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/IH21 CCAL HST I73-I00] 37 T-NP 


TANK 


CRUGT03) 


SYMBOL 

HAW/HT 

PHI 

MACH 


PARAMETRIC values 

o 

.850 

2^7. COO 

18.430 

ALPHA 

.000 BETA 

□ 

.900 





o 

1 .000 







FIG. G EFFECT OF RECOVERY FACTOR ON E. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


CRUGT03I 


0H12/1H21 CCAL HST I73-100I 37 T-NP TANK 


SVMBOt. 

HAV/HT 

PHI 

MACH 


PARAMETRIC VALUES 

O 

.850 

270.000 

IS. 430 

ALPHA 

.000 beta 

□ 

,300 





o 

1 .000 







FIG. 6 EFFECT OF RECOVERY FACTOR ON E. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CCAL HST 173-1003 37 T-NP TANK (RUGT033 


SVMBCX 

HAW/HT 

PHI 

MACH 


PARAMETRIC VALUES 

O 

.850 

315.C0C 

19.43Q 

ALPHA 

.000 beta 

□ 

.900 





0 

1 .000 







FIG. 6 EFFECT OF RECOVERY FACTOR ON E. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER- COEFF ICIENT, H/HREF 


CRUGT04) 


0MI2/IH21 (CAL HST 173-100) 37 0 T-NP TANK 

SYHBtM. HAW/HT PHI MACH ’ PARAMETRIC VALUES 

O •030 .COO 17,220 ALPHA .000 BETA .000 

□ .900 

O 1 .000 



FIG. 8 EFFECT OF RECOVERY FACTOR ON E. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/IH21 CCAL HST I73-IOOD 37 0 T-NP TANK 


CRUGT043 


srMeo. 

HAV/HT 

PHI 

MACH 


PARAMETRIC values 

O 

.850 

IBO.OOO 

17.920 

ALPHA 

.000 beta 

Q 

.900 





O 

1 .000 







RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OHI2/IH21 CCAL HST I73-100I 37 0 T-NP TANK 


CRUGT045 



SYMBOL HAV/MT PHI MACH 

O *850 1 S3. COO 17.920 

O .300 

O 1.000 


PARAHEIRIC VALLtS 

ALPHA .000 beta .000 



FIG. 6 EFFECT OF RECOVERY FACTOR ON E'. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


CRU6T043 


OH12/IH21 CCAL HST 173-1003 37 0 T-NP TANK 


SYMBOL 

HAV/HT 

PHI 

KACH 


parametric values 

o 

.850 

221.000 

17.920 

ALPHA 

.000 BETA 

□ 

.900 





o 

1.000 







FIG. B EFFECT OF RECOVERY FACTOR ON E. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 
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0H12/IH21 CCAL HST 173-100] 37 0 T-NP TANK 


CRUGT04] 


OS 

C9 h* 

K 

va k- 




STttBOl. HAW/HT PHI HACK PAHAHETPIC VALue? 

O -B50 2AI.OOO 17.320 ALPHA .COL' BLTA .000 

□ .900 

O 1 .000 
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LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH, X/L 


FIG. 6 EFFECT OF RECOVERY FACTOR ON E. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CCAL HST 173-100) 37 0 T-NP TANK 


(RUGT04) 


SY«0OL 

HAV/HT 

PWI 

MACH 



PARAMETRIC VALUES 

o 


2H7.000 

17.320 

- 

ALPHA 

.COO dCTA 


□ .900 

O i.ooo 
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LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH. X/L 

FIG; 8 EFFECT OF RECOVERY FACTOR ON E. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 

PAGE 142 


RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 



OH12/IH21 

CCAL HST 173-1001 37 0 T-NP TANK 

CRUGT041 

SYHSOL 

HAIf/HT PHI 

MACH 

PARAMETRIC VALUES 

O 

.850 270.000 

17.920 

ALPHA .000 BETA 

□ 

.SOO 



O 

l.OCO 





FIG. 6 EFFECT OF RECOVERY FACTOR ON E. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH21 CCAL HST I73-100D 37 0 T-NP TANK 


CRUGT04) 


SrH 80 L HAW/HT PHI MACH PARAMETRIC VALUES' 

o -850 315.000 17.9Z0 ALPHA .000 BETA .000 

□ .300 

O I .000 



FIG. 6 EFFECT OF RECOVERY FACTOR ON E. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI /HU 



RATIO OF INTERFERENCE TO -JOISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


0H12 + IH21 MODEL 37 0T-NPC4 VT-NPC3] TANK CIUGT04) 


SYMBO. HAY/HT PHJ KACH 

O -SOO 180.000 18.200 


PARAMETRIC VALUES 

ALPHA .000 BETA .000 



FIG; G EFFECT G'' RECOVERY FACTOR ON E. TANK HEAT TRANSFER .WITHOUT PROTUBERANCES 

PAGE 146 


RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


0HI2 + IH2I MODEL 37 OT-NPC 4 ] /T-NPC 3 ] 

StnBOL KAW/HT PHI MACH 

O -900 :99.aoo is . 200 


TANK . CIUGT04) 

PARAMETRIC VALUES 
ALPHA .000 BETA 


.000 



FIG. S EFFECT OF RECOVERY FACTOR ON E. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


0H12 + IH21 MODEL 37 OT-NFC4 I/T-NPC3D TANK 

SYMBX HAW/HT phi hack 

O .900 221.000 18.200 


C IUGT04] 

Parametric values 
ALPHA .000 beta 


.000 



FIG. G EFFECT OF RECOVERY FACTOR ON E. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


OH12 + IH21 MODEL 37 0T-NPC43/T-NPC3) TANK CIUGT043 


SYM8C31. 

HAV/HT 

PHI 

MACH 


PARAMETRIC VALUES 

o 

.900 

2^1.000 

18.200 

ALPHA 

.000 beta 



FIG. 6 EFFECT OF RECOVERY FACTOR ON E. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


I 

OH12 + IH21 MODEL 37 0T-NFC4D/T-NPC3) TANK CIUGT04) 

sr« 80 l. HAV/HT PMl HACH parametric values 

O .300 247.000 18.200 ALPHA .000 BETA ,000 



FIG. G EFFECT OF RECOVERS FACTOR ON E. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 
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RAirO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


0H12 + 1H21 MODEL 37 OT-NPC 4 ] /T-NPC 3 ) TANK 

SYMBOL HAW/HT PHI MACH 

O .300 270.000 18.200 


C IUGT04) 

parametbic values 

ALPHA .000 BETA 


.000 



LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH. X/L 


FIG. 6 EFFECT OF RECOVERY FACTOR ON E. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


OHi:^ + IH21 MODEL 37 0T-NPC4 VT-NPC3I TANK CIUGT04I 


SYMBOL 

MAW/HT 

PHI 

MACH 


PARAMETRIC values 

o 

»200 

315.000 

18.200 

ALPHA 

.000 0ETA 



LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH, X/L 


FIG. 6 EFFECT OF RECOVERY FACTOR ON E. TANK HEAT TRANSFER WITHOUT PROTUBERANCES 
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OATA SET SYMBOL 
C RUGTOI ) Q 
C RUGT03 ) □ 


CONE ICIPAT ION OESCRIPTIDN 


0H12/IH21 CCAL HST 173-100) 
0HI2/IM2I CCAL HST 173-100) 


37 T 
37 T-NP 


TANK 

TANK 


ALPHA beta 

.000 . 000 

.000 .000 





§ 






UJ 

QC 


l _ l_t 

C_) 


LxJ 
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err 

LU 

U, 

C/0 


ce 


LU 

in 


LU 

<_0 


ct: 

LU 

Ll_ 

LU 

etc 

eo 
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CD 


Lu 

CD 
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-c 

QC 



MACH t: 18.400 HAW/HT= .850 PHI 


.000 


PAGE 153 




RATIO OF LOCAL TO REFERENCE HEAT . TRANSFER COEFFICIENT, H/HREF 


DATA SET SYMBOL CONEiGUBAnCN OESCRIPTtOM 


ALPMA beta 


tRUGTDI ) n 0H!2/IH21 tCAL HST 173-100) 37 T TANA .000 .000 

CRU6T03) □ 0H12/IH21 t CAL HST 173-100) 37 T-N*> TANA .000 .000 



RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


DATA SET 
( mjGTOl ) 
C RUGT03 ) 


1 


FIG 
MACH = 


STHDOU CONEIOURATION DESCRIPTION 

8 0H12/IH21 (CAL HST 173-100) 
0H12/IHZI (CAL MST 173-100) 


ALPHA BETA 

37 T TANK .000 .000 

37 T-NP TAN« »000 «000 



18.400 HAW/HT= .850 PHI s 199.000 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


data S6T SYK80L CONPISURATION DESCRIPTION ALPHA BETA 

(RUCTOI ) Q OHtJ/IHJt tCAL HST 173-lOC) 37 T TANK .000 . 000 

CRUGT03 3 □ 0H12/IH21 CCAL HST 173-100) 37 T-NP TANK .000 .000 



MACH = 18.400 HAW/HT= .850 PHI .= 221.000 PAGE 158 


RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


DATA SET 
C RUGTOI I 
C RUGT03 ) 


1 


FIG 
MACH = 


SYH90L CONFIGURATICN DESCRIPTION 

8 0H12/1H2I ICAL KST 173'IOQ) 
OHI2/IH21 (CAL HST I73-10Q] 


ALPHA BETA 

37 T TASK .000 .000 

37 T-NP TAM< ,000 .000 



RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


DATA SET SYKBX CONFIGURATION DESCRIPTION ALPHA BETA 

IRUGTOI ) Q 0H12/IH21 <CAL HST 173-100) 37 T TANK .000 .000 

CnUGT03) □ 0H12/IH21 tCAL HST 173-100) 37 T-NP TANK .000 .000 



MACH = 18.400 HAW/HT= .850 PHI = 247.000 PAGE 158 


O scf 

S P 

H a 
E3 ^ 

O H 




DATA SET SYH801 CONFIGURATION OESCRIPTICN ALPHA BETA 

CROGTOI ) Q 0HI2/IH21 (CAL HST 173- 100) 37 T TANK .000 . 000 

{RUCT03J □ OH12/IH21 (CAL HST 173-100) 37 T-NP TANK .000 . 000 


LU 
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= 18.400 HAW/HT= .850 PHI = 270.000 PAGE 159 


MACH 


RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


DATA SET SVt«Ca. CC'jcIOUSATtON OESCRIPTION ALPHA BETA 

{RU6T01) n 0H12/1H2I tCAL HST 173-100) 37 T TANK .000 ,000 

CRU0T03) □ 0HI2/IH2I (CAL HST 173-100) 37 T-NP TANK .000 . 000 



LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH. 

FIG. 7 EFFECT OF PROTUBERANCES ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 0 

PAGE ISO 



MACH 


18.400 HAW/HT= 


850 PHI 


315.000 



RATIO OF LOCAL TO REFERENCE HEAT TRANSFER CQEFFICIENTr H/HREF 


DATA SfT STH8CL . CONTICURAf ION DESCRIPTION ALPHA BETA 

tRUCTOl) Q OHI2/1H2) tCAL HST 173-100) 37 T TANK .000 .000 

(RUGT03) □ 0H12/IH2! (CAL HST 173-100) 37 T-NP TANK .000 .000 



MACH = 18.400 HAW/HT= .900 PHI = .000 PAOE 161 


RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


DATA SET SYM0«. CONFIGURATION DESCRIPTION - ALPHA SETA 

CROGTOl) Q 0H1J/IH2I tCAL HST I73-1C0) 37 T TANK .000 .000 

CRUGT03) U OH12/IH21 (CAL HST 173-1001 37 T-NP TANK .000 .000 



= 18.400 HAW/HT= .900 PHI '= IBO.OOO PAGE 162 


MACH 


RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 



DATA SET SYMBOL COMFIGUIATION DESCRIPTION ALPHA BETA 

tRUGTOn Q 0H12/IH21 (CAL HST 173-1001 37 T TANK .000 .000 

(RUGT03) □ 0H12/1H21 (CAL HST 173-100) 37 T-NP TANK ,000 . 000 



MACH = 18.400 HAW/HT= .900 PHI = 139.000 


PAGE 163 



RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


DATA SET SYM901. COA-PIGURATION DESCRIPTION 


ALPHA beta 


CRUGTOI ) n 0H12/IH2J (CAL hST 173-100) 37 T • TANK 

(RUGT03) □ QH12/IH2) fCAL HST 173-100) 37 TANK 


.000 .000 

.000 .000 



= 18.400 HAW/HT= .300 PHI = 221.000 PAGE 164 


MACH 



RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA 

(RUGTOl ) Q 0H12/IH2I CCAL HST 173- 1005 37 T TANK .000 .000 

CRUGT03) □ 0HI2/IH21 {CAL HST 173-1003 37 T-NP TANK .000 .000 



RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


DATA SET SYMSOU CONE I OURAT I ON DESCRIRTION ALPHA BETA 

CRUGTOI ) □ CHIJ/IH21 tCAL HST I73-1CX3] 37 T TANK .000 .000 

IRUST03) □ OH12/IH21 tCAL HST 173-100) 37 T-NP TANK .000 .000 
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DAfA SET SYHBOL 
tBUGTOI ) Q 
C RUGI03 ) □ 


CONFIGURATION DESCRIPTION 
OH12/IH21 [CAL HST 173-1001 
0H12/IH21 [CAL HST 173-1001 


37 T 
37 T-NP 


TANK 

TANK 


ALPHA BETA 

,000 .000 

■OQQ .000 


m 

if 

tFi 


UJ 

QC 


UJ 

o 


CD 

(_> 

QC 

LU 

U_ 

CO 

2: 

-c 

cn 


UJ 

C_) 

zz 

UJ 

CtZ 

UJ 

u _ 

LU 

cc. 

ISD 


LJ 

O 


O 

o 

H— 

-C 

cu 



MACH = 18.400 HAW/HT= ,300 PHI = 27Q.000 


PAGE 167 


RATI0 0F LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


data set SYK80L configuration descrirticn alpha beta 

(RUGTOI ) Q OHIZ/IHil' (CAL H5T 173-100) 37 T TAWt .000 .000 

(RUGTQ3) □ 0H12/IB21 (CAL HST 173-lOOD 37 T-NP TANK .000 . 000 



MACH = 18.400 HAW/HT= .900 PHI = 315.000 PAGE 168 


RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


DATA set SYMBOL CONFIGURATION DESCRIPTION 

(RUGTOIJ Q 0HI2/IH2I ICAL HST :73-IOO} 37 T TANK 

CRtlGTOS} U OHI2/IH2I (CAL H5T 173-lCO) 37 T-NP TANK 


ALPHA beta 
.030 .000 

.000 .COO 



FIG. 7 EFFECT OF PROTUBERANCES ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 0 
MACH = 18.400 HAW/HT= 1.000 PHI = .000 PAGE 1G9 


RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


data set srMBX 
t RUGTOI ) Q 
t ROGT03 ) □ 


CONFlGbUATION DESCRIPTION 
CHI2/IH21 (CAL HST 173-100) 
0HI2/1H2I (CAL HST I73-I00) 


37 T 
37 T-NP 


TANK 

TANK 


ALPHA beta 

.000 ,000 

.000 .000 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


DATA SET SYMBOL COWICUBATION DESCRIPTIo^^ 

fRUGTOl ) Q QHI2/IH21 tCAL HST 173-lOD) 27 T TAW 

(RUGT03) □ CH12/IH21 tCAL MST 173-lCO) 37 T-HP TANK 


ALPHA BETA 
.OOD .000 

.000 .000 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


DATA SET SYK8CX COM^ICWATICN DESCRIPTION ALPHA BETA 

tRUGTOl) Q OH12/IH2I tCAL HST I73-I00) 37 T TANK .000 .000 

CRUGT03) U CHI2/IH21 (CAL HST 173-100) 37 T-NP TANK .000 , 000 




RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


data set Svt<eOL CONFIGURAMON OE5CRIPI1CN ALPHA BETA 

[RW5T01J □ 0M12/IH21 (CAL wgT [73-!003 37 T TANK .000 .000 

(RUGT03) □ (3H12/IH21 (CAL HST 173-lOOJ 37 T-NP TANK .000 .000 



RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


DATA SET SVTOOL CCNE:GURAT|0N OESCRtPIlON ALPHA BETA 

tRUGTOl ) D OH12/IH21 (CAL MST 173-UX)) 37 T TANK .000 . 000 

(RUGT03) □ 0H12/1H21 (CAL HST I73-1D0J 37 T-NP TANK .000 .000 


I .000 


.100 


.010 


.001 

FIG. 7 



LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH,* X/L 


EFFECT OF PROTUBERANCES ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 0 


= 18.400 HAW/HT= 1.000 PHI = 247.000 
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MACH 


RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


DATA SET SYUBOt. COWIGURATJON DESCRIPTION 
CRUGTOI ) Q 0H12/1H2I (CAL HST 173-I005 
CRUGT03) U 0H12/IH21 CCAL HST 173-100) 


37 T 
37 T-NP 


TAW 

TAW 


ALPHA BETA 
.000 .000 

.000 .000 



FIG. 7 EFFECT OF PROTUBERANCES ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 0 


MACH = 18.400 HAW/HT= 1.000 PHI = 270.000 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


DATA SET SYMBOL 
t RUGTOl J □ 

( R0CT03 ) □ 


CONFIGIWATICN DESCRIPTION 
OH12/1H2I (CAL HST 173-100) 
0H12/IH21 (CAL HST 173-100) 


37 T 
37 T-NP 


tank 

tank 


ALPHA BETA 

.000 .000 

.000 .0170 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 














0H12 + IH21 MODEL 37 


SYW8C3L HAW/HT PHI 
O .900 193.000 


100.0 






BSSSSsSSSBnSiSSSSBSBSSBBSSSBBSSBSSi 
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LONGITUDINAL LOG 

FIG. 7 EFFECT 0F PROTUBER 



.4 .6 ,8 I .0 i h-.2 ■ 1 .4 

FRACTION OF BODY LENGTH. X/L 

HE EXTERNAL TANK HEAT TRANSFER ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


OH12 + IH21 MODEL 37 TC0n/T-NPC03D TANK 


CIUGT013 


SYUSOL HAW/HT PHI MACH 

O .300 221.000 18.400 


parametric values 

ALPHA .000 beta ,000 



FIG, 7 EFFECT OF PROTUBERANCES ON THE EXTERNAL TANK HEAT TRANSFER ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI /HU 


OH12 + IH21 MODEL 37 TC0n/T-NPC033 TANK 


C lUGTOl ) 


SrhBOL HAV/HT PHI HACH 

O .900 2<1.000 19. <(00 


.PARAMETRIC values 

ALPHA .000 BETA .000 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI /HU 


0H12 + IH21 MODEL 37 TC0n/T-NPC033 TANK (lUGTOn 


SVMBOL 

HAV/HT 

PHI 

MACM 


PARAMETRIC values 

O 

.900 

247.000 

* 18.400 

alpha 

.000 BETA 
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r m rr v t i 


RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


0H12 * IH21 MODEL 37 TC0U/T-NPCQ3D TANK 


C lUGTOl } 


STH0OL HAV/Wr PHI MACH 

O .900 270.000 18. -100 


parametric values 

ALPHA .000 BETA .000 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


0H12 + IH21 MODEL 37 TC OH/T-NPC 030 TANK nUGTCn 


SVMBOL 

HAW/HT 

PHI 

MACH 


PARAMETRIC VALUES 

O 

.900 

315.000 

I8.AO0 

ALPHA 

.000 beta 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/IH21 CCAL HST I73-I0Q] 37 0 FUSELAGE CRU6B073 


Sr«8CIL 

KAW/HT 

PHt 

MACH 


PARA^^TRIC VALUES 

O 

.850 

.000 

6,997 

AUPhA 

.000 BEfA 

□ 

■ ivO 





O 

I .000 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/IH21 CCAL HST 173-1003 37 0 FUSELAGE CRUGB07) 


Syf-BOL 

►wv/ht' 

PHI 

MACH 


PARAMETRIC values 

O 

.850 

2S.OOO 

6.937 

alpha 

,000' BETA 

□ 

.900 





o 

l.OOO 







FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORB I TER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CCAL HST 173-100 

SrfBOL HAV/HT PHI MACH 

O -850 30.000 G.997 

□ .900 

O 1 .000 



FIG. 8 EFFECT OF RECOVERY FACTO 





RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/IH2! [CAL HST 173-100) 37 0 FUSELAGE CRUG807) 


SYMBOL 

HAV/HT 

?Hl 

MACH 


parametric values 

o 

.850 

180.000 

6.997 

ALPHA 

.000 beta 

□ 

.300 





o 

1 .000 







FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORBITER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OHI2/IH21 (CAL HST 173-100) 37 0 


FUSELAGE CRUGB07) 


SYMBOt HAW/HT PHI HACH PARAMETRIC VALUES 

O >850 .COO 7.GH alpha .000 BETA ,000 

□ .900 

O I .000 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/IH2L CCAL HST 173-100) 37 0 


FUSELAGE (RUGB07) 


SrMBOL 

HAV/HT 

PM I 

MACH 


PAfiAMETPIC values 

o 

.850 

25.000 

7 ,oH 

ALPHA 

,oco beta 

□ 

.900 





o 

1*000 






1 .000 


.100 


.010 


.001 



FIG, 8 EFFECT OF RECOVERY FACTOR Qj^ THE ORBITER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


FUSELAGE CRUGB07) 


OH12/1H21 CCAL HST 173-1003 37 0 

STHSOL HAW/HT PHI KACM 

O .850 30.000 7.6M 

□ .300 

O 1.000 


PARAMETHIq values 

Alpha .000 SE’a .OOO 



F{6. 8 EFFECT OF RECOVERY FACTOR ON THE ORBITER BODY HEAT TRANSFER ALPHA = 0 
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RATia OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CCAL HST 173-1003 37 0 


FUSELAGE CRUGBO?) 


SYMBOL 

HAV/HT 

PHI 

MACH 


PARAMETRIC VALUES 

0 

.850 

180. OOC 

7.6M 

alpha 

.000 beta 

□ 

.900 





o 

1 .000 







FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORB I TER BODY HEAT TRANSFER ALPHA = 0 
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0HI2/IH2! CCAL HST 173-100) 37 0 


FUSELAGE CRUGB07) 


SYMBOL 


Pm I 

h^CH 


parametric values 

O 

.850 

,000 

16.C50 

MPHA 

.000 BETA 

□ 

.900 





O 

1 .000 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 



OH12/IH21 

(CAL HST 173-1003 37 0 

FUSELAGE CRUGB07] 

SYMBOL 

HAV/HT PH! 

MACH 

PA8AKSYRIC VALUES 

o 

.853 25.C30 

IS.OSO 

ALPHA .000 beta 

□ 

-SCO 



o 

I .003 





FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORBITER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


C1HI2/IH21 CCAL HST 173- lOD} 37 0 FUSEL \GF CRUG8073 


ETUBtX 

HAV/HT 

PM! 

MACH 


PARAMETRIC VALUES 

o 

.950 

30. 000 

te.o€o 

ALPHA 

.000 BETA 

□ 

.900 






1.000 







FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORBITER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/IH21 CCAL HST 173-100} 37 0 


FUSELAGE CRUGB07} 


syksol 

HAV/HT 

PHI 

MACH 


PARAMETRIC VALUES 

O 

.850 

1 BO .000 

]G,OGQ 

ALPHA 

,000 beta 

□ 

.900 


■ 



O 

! .000 







FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ARBITER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/IH21 CCAL HST 173-lOOD 37 0 


FUSELAGE CRUGB07} 


StKBOL 

HAW/KT 

PHI 

MACH 


PARAHETRIC values 

o 

.850 

.COO 

18.310 

ALPHA 

.000 beta 

o 

.300 





0 

I .000 







FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORBITER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH21 CCAL HST I73-100D 37 0 


FUSELAGE CRUGB07) 


SYMBOL HAW/HT PHI MACH PARAMETRIC VALUES 

O -050 25.000 18.310 ALPHA .COO BETA .000 

□ . .900 

O 1 .000 



FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORB I TER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


FUSELAGE CRUGB07) 


OH12/IM21 CCAL HST 173-100) 37 0 

HAV/HT PHI HACH PARAMETRIC i>ALUES 

O >B50 30.000 18.310 ALPHA ,OQ0 BETA .000 

□ .900 

O 1.000 



FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORB ITER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/I 

SYK80L HA¥/HT PHI 

O .650 ISO. 

□ .900 

O ! .000 


1 .000 


.001 

-.4 


FIG. 8 EFFEC 






RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/IH21 CCAL HST I73-10Q3 3? □ 


FUSELAGE CRUGB07] 


SYM8<X 

HAV/HT 

PHI 

MACM 


PARAMETRIC VALUES 

o 

,850 

.000 

19.190 

ALPHA 

.000 beta 


□ .900 

O I. 000 



FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ARBITER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CCAL HS7 173-100) 37 0 


FUSELAGE (RUGB07) 


SYMBCt HAW/HI PHI HACH PARAMETRIC VALUES 

O .850 25.000 19.190 ALPHA .000 BETA .000 

□ .900 

O I .000 



FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORB I TER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO RE'^ERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 (CAL'HST I73-I00) 37 0 


i^USELAGE CRUGB07) 


SYMBOL 

HAV/HT 

PHI 

MACH 


PARAMETRIC VALUES 

O 

.850 

3C .000 

19.130 

alpha 

.000 BETA 

□ 

.900 





o 

KOOO 







FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORB I TER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


FUSELAGE CRUGB073 


CH12/IH21 CCAL HST I73-1003 37 0 


srKSoi. 

HAV/HT 

PHI 

MACH 



PARAMETRIC VALUciS 


O 

.B50 

180.000 

19.130 


ALPHA 

.001. BE FA 

.000 

□ 

.300 







0 

1 .OCO 









FIG. 8 EFFECT OF RECOVERY FACTOR -ON THE 0RB I TER BODY HEAT' TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 (CAL HST 173-1003 37 0 T FUSELAGE CRUGB053 


SYMBOL 

HAW/HT 

PKf 



parametric values 

o 

.850 

.000 

8.998 

ALPMA 

.000 BETA 

□ 

.900 





o 

t.OOO 







LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH. X/L 

FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORBITER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


GH12/IH21 CCAL HST P3-100) 37 

SVH3(X HAW/wr PHI MACH 

O .850 25.000 6.399 

□ .SCO 

<> l.OOQ 


0 T FUSELAGE CRUG0O5D 

parametric values 

ALPHA .000 BETA .000 



I-WPIUI luuiiYnu i_uv<niiuiv n rrTrtUllUIN ur OUUT LtlNUIn, A/L 

FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORB I TER BODY HEAT TRANSFER ALPHA = 0 
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FUSELAGE TRUGBOS] 


GHI2/IH21 CCAL HST I73-IOO] 37 0 T 

HAV/HT PHI MACH PARAMETRIC VALUES 

O .850 30.000 6.339 ALPHA .000 BETA .000 

□ .SOO 

O 1.000 
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FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORBITER BODY HEAT TRANSFER" ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/IH21 (CAL HST 173-1003 37 0 T FUSELAGE CRUGB05) 


SYK90C 

HAW/HT 

PHI 

MACH 

AUPHA 

parametric values 

O 

.850 

leo.oco 

6.999' 

.000 SETA 

□ 

.300 





o 

1 .000 







FIG. 8- EFFECT OF RECOVERY FACTOR ON THE ORBITER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/1H21 CCAL HST 173-100} 37 Q T FUSELAGE CRUGB05} 


SYMBOL 

HAW/HT 

PHI 

HACH 


p*raketric values 

o 

.BSa 

.000 

7.G16 

ALPHA 

.000 beta 

□ 

.900 





o 

1 .000 







FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORB I TER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


FUSELAGE CRUGB05) 


OH12/IH21 CCAL HST 173-I00I 37 0 T 

Sr’iaOL HAV/HT PHI MACH 

O .830 25.000 7.6IG 

□ .900 

O 1 .000 


PARAt*£TRIC values 

ALPHA. .000 BETA .000 



FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORBITER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/IH21 CCAL HST I73-100J 37 0 T 


FUSELAGE (RUGB05) 


SYMBOL 

HAW/KT 

PHI 

HACH 


PARAM6TPIC VALUES 

o 

.850 

30 .COO 

■7.616 

ALPHA 

.000 6£TA 

o 

.300 





o 

I .000 
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LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH. X/L 

FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ARBITER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/1H21 CCAL HST 173-1003 37 0 T FUSELAGE CRUGB05) 


SYMSOL 

HAV/MT 

PHI 

MACH 


parametric values 

• 0 

.850 

180.000 

7.616 

ALPHA 

.000 BETA 

□ 

.300 





O 

1.000 







FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORBITER BODY HEAT TRANSFER ALPHA = 0 
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0HI2/IH21 (CAL HST 173-1003 37 0 T 


FUSELAGE CRU6B053 


STHBOU HAW/HT MACH PARAMETRIC VALUES 

O .850 .000 10.330 ALPHA .000 BETA .00 

□ .900 

O I .000 




RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/IH21 CCAL HST 173-100] 37 0 T FUSELAGE CRUGB05) 


Sirneot 

HAW/HT 

PHI 

MACH 


PARAMETRIC 'values 

O 

.850 

25.000 

18.330 

ALPHA 

.000 beta 

□ 

.“00 





o 

1.000 







FIG. 8 EFFECT OF RECOVERY FACTOR CN THE ORBITER BODY HEAT TRANSFER ALPHA = 0 
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0H12/IH21 CCAL HST 173-100) 37 0 T 


FUSELAGE CRUGB05) 
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• ^ Q 

«-C) 




SrH83L MAW 'Hr PH! 
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FIG. 8 EFFECT OF RECOVERY FACTOR ON THE 0R81TER BODY HEAT TRANSFER' ALPHA = 0 
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RATIC5 GF LOCAL T0 REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


FUSELAGE (RUGB053 


OH12/IH21 CCAL HST 173-1003 37 0 T 


SYW801. 

haw/ht 

PHI 

KACH 



PARAHEIRIC VALUES 

O 

.850 

1 80. 000 

18.330 


ALPHA 

.000 BETA 

□ 

.800 






o 

1 .000 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OHI2/IH21 CCAL HST I73-100D 37 0 T FUSELAGE CRLGB05) 


SYMBOL 

HAV/HT 

PMI 

MACH 


PARAMETRIC VALUES 

o 

.850 

.000 

19.200 

ALPHA, 

.000 beta 

□ 

.900 





o 

t.ooo 







RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


FUSELAGE CRUGB053 


OH12/IH21 (CAL HST 173-lOOD 37 0 T 

SYKSOL HAK/HT PHI MACH PARAMETRIC VALUES 

O -650 25. COO 19.200 ' .. ALPHA .000 BETA .000 

□ .900 • 

O I .000 



RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH 1 2/ 

SYKBtJt HAW/HT PH 

O .050 30 

□ .900 

O i.ooo 


ST 173-100: 


1 .000 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


FUSELAGE CRUGB05) 


OH12/IH21 (CAL HST I73-IOQ3 37 0 T 


srf®ot . haw/ht phi Mach parametric values 

O -850 180.000 19,200 ALPHA .000 BETA .000 

□ .SOD 

O 1 .000 



FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORB I TER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI /HU 


OH12 + IH21 MODEL 37 0TC05)/0C07? FUSELAGE CIUGB053 


srreoL 

HAV/HT 

PHI 

MACH 


.V.9AMETRIC VALUES 

O 

• 3CO 


7.000 

ALPHA 

.000 beta 



FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORB I TER BODY HEAT TRANSFER 'ALPHA = 0 


PAGE 221 


RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI /HU 


0H12 + IH21 MODEL 37 0TCD5)/C1C073 

SVM80L HAW/HT phi MACH 

O .300 • 25.000 7.000 


FUSELAGE CIUGB05D 

parametric values 

' ALPHA .000 BETA 


.000 



FIG. 8 EFFECT OF RECOVERY FACTOR ON THE 0R8ITER BODY HEAT TRANSFER ALPHA = 0 
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kATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


SYMBOt 

O 


OH12 + IH21 MODEL 37 OTC05V0C073 

hAw/HT PMI MACH 

.900 30.000 7.000 


FUSELAGE CIUGB05} 

PAHAMETRIC values 
ALPHA .000 beta 


.000 



FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORBITER BODY HFAT TRANSFER ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI /HU 


OHI2 + IH21 MODEL 37 0TC0SV0(073 FUSELAGE CiUGBOS) 


SYMBOL 

O 


HAW/HT 

.900 


PHI 

180.000 


MACH 

7.000 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI /HU 


OH12 + IH21 MODEL 37 


0TC053/0C07} FUSELAGE CIUGBOS) 


symbol HA¥/HT phi MACH PARAMETRIC VALUES 

O .900 180.000 19.180 ALPHA .000 BETA .000 



FIG. 8 EFFECT OF RECOVERY FACTOR ON THE ORB I TER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH2I CCAL HST I73--100D 37 0 


WING L.S.(RUGW07) 


SrHSOL H*V/HT 2Y/B HACH PARAMETRIC VALUES 

O .850 ,2S0 E.997 ALPHA .000 BETA .000 

□ .9t30 

O 1 .000 . ■ 



FIG. 3 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA"= 0 ' 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/IH21 CCAL HST I73-IOOI 37 0 


WING’ L.S. CRUGW075 


SY>«OL 

o 

□ 

O 


HAV/HI 

.850 

.900 

1.000 


Jr/0 

.400 


HACH 

G.997 


parametric values 

alpha .000 beta .000 



FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER • ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH21 tCAL HST 173-100: 370 


WING L.S. CRUGWQ7: 


SVHBffl. 

HAW/HT 

2r/B 

HACK 


PARAMETRIC VALUES 

o 

.850 

.500 

6.997 

ALPHA 

,000 BETA 

□ 

.900 





O 

1 .000 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


WING L.S.CRUGW073 


0H12/IH21 CCAL HST I73-100D 37 0 


SYMBOL 

HAW/HT 

2Y/B 

MACH 


PARAMETRIC VALUES 

o 

.850 

.600 

8,997 

ALPHA 

.000 beta 

□ 

.900 





o 

1 .000 







FIG. 9 EFFECT OF RECOVERY FACTOR ON THE 0R8ITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0HI2/IH21 CCAL HST I73-10Q) 37 0 


WING L .S. (RUGW07I 


srKsoL 

HAW/VT 

2r/B 

MACH 


paraketric values 

O 

.850 

.750 

e.397 

alpha 

.000 BETA 

□ 

.900 





O 

1 .000 







FI6. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = O’ 

PAGE 24' 


RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


CH12/IH21 CCAL HST 173-iOO) 37 3 


WING L .S. CRUGW073 


SYKSO. 

HAV/HT 

2Y/B 

MACH 


parametric values 

O 

.850 

.250 

7.6H 

ALPHA 

.000 beta 

□ 

.900 





O 

1 .000 







FIG. 9 EFFECT OF RECOVERY FACTOR ON THE 0RB1TER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


WING L.S.CRUGW073 


OH12/IH21 CCAL HST 173-100) 37 0 


SYMBOL 

HAW/HT 

2Y/B 

MACH 



PARAMETRIC VALUES 


O 

.850 

.400 

7.6U 


ALPHA 

.000 BETA 

.000 

□ 

.300 







0 

t.OOO 









FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/1H21 CCAL HST 173-1003 37 0 WING L.S.CRUGW073 


SY^m. 

haw/ht 

2Y/B 

MACH 


PARAMETRIC values 

O 

.850 

.500 

7.6M 

ALPHA 

.000 beta 

□ 

.900 





o 

l.OOO 







FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORB I TER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


WING L.S.CRUGW07) 


0HI2/IH21 CCAL HST I73-I00] 37 0 

SYMBOL HAW/HT 2Y/B MACH 

O .850 .SOO 7.6M 

□ .300 

O 1 .000 


PARAMETRIC VALUES 

alpha .000 BETA .000 



FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH2I CCAL HST 173-1003 37 0 


WING L .S. CRUGW073 


SYMBOL 

hav/ht 

2Y/B 

MACH 


parametric values 

o 

.850 

.750 

7.GM 

ALPHA 

.000 SETA 

□ 

.SCO 





o 

1.000 







FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


WING L.S. CRUGW073 


OH12/IH21 CCAL HST I73~1Q0D 37 0 

HAV/HT 2Y/B flACH PARAMETRIC VALUES 

O .850 .950 7.5M ALPHA .000 BETA .000 

□ .300 

O 1.000 


I .000 


.100 


.010 


.001 
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CHORDWISE LOCATION AS A FRACTION OF LOCAL CHORD, X/C 

FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO or LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


WING L .S. CRUGW07) 


0H12/IH21 CCAL HST 173-lOOD 37 0 

HAV/HT 2V/B MACH PARAMEfRtC VALUES 

O .850 .250 16.060 ALPHA .000 BETA .000 

□ .300 

O i.ooo 



FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER VING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT^ H/HREF 


0H12/IH21 CCAL HST 173-1003 37 0 


WING L.S.CRUGW073 


SYhSa. HAW/HT 2Y/B KACH PA<?AM£TRIC VALUES 

O .050 .AGO IS .060 ALPHA .000 BETA .000 

□ .300 

O t .000 



FI6. 9 EFFECT OF RECOVERY FACTOR ON THE ORB I TER WING HEAT TRANSFER ALPHA = 0 
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RATIO OP LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH21 CCAL HST 173-1003 37 0 WING L.S.CRUGW073 

HAK/HT 2V/8 MACH parametric VALUES 

O .850 .500 16.060 ALPHA .000 BETA .000 

□ .900 

O 1 .000 



FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ARBITER WING HEAT TRANSFER ALPHA ^ 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CCAL HST 173-1003 37 0 


WIN6 L.S.CRUGW07) 


STMBOL 

HAtl/HT 

2Y/B 

KACH 


PAOAt'ETRlC values 

O 

►850 

.600 

I6.OS0 

ALPHA 

.000 BETA 

□ 

.300 





o 

1.003 







FIG. 3 EFFECT OF RECOVERY FACTOR ON THE 0RBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 



OH12/IH21 

CCAL HST 173-1003 37 0 

WING L-S.CRUGW073 


SYMBOL 

HAK/HT 2Y/3 

MACK 


parametric values 

□ 

.850 .750 

ie.0BC< 

AL»»HA 

.000 BETA 

□ 

.900 




o 

1.000 






FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 ' 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


GH12/IH21 CCAL H5T 173-100) 37 0 


WING L.S.CRUGW07) 


SlrMBOi. 

HAV/HT 

2T/B 

HACH 


parametric values 

O 

.850 

.950 

16.C60 

ALPHA 

.000 beta 


□ .900 

O t .000 



FIG. 9 EFFECT OF RECOVERY FACTOR aN THE ARBITER Wi^G HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/IH21 CCAL HST I73--100t 37 0 WING L.S.CKI 


srrga. HAW/HT 2Y/B ^'ACH 

O .850 .250 18.310 

□ .300 

O 1 .000 


I .OOOf 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/IH21 CCAL HST 173-100) 37 0 WING L.S.CRUGW07) 

StrreOL HAW/HT 2Y/0 MACH PARAMETRIC VAL'JES 

O .950 .400 18.310 ALPHA .000 SETA .000 

O -900 

O 1 .000 



FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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0H12/IH21 CCAL HST 173-1003 37 0 


WING L.S. CRUGW07) 
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2Y/B 

KACH 
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FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/IH21 CCAL HST 173-1003 37 0 


WING L.S.CRUGW07D 


SYK80. 

HAW/HT 

2Y/3 

HACH 


PA<?A«ETRIC VALUES 

O 

.850 

.600 

18.310 

ALPHA 

.000 beta 

□ 

.300 


* 



o 

1 .000 







FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO CF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


WING L .5. CRUGW073 


□H12/IH21 CCAL HST 173-1003 37 □ 

HAV/HT 2Y/3 MACH PARAMETRIC VALUES 

O .050 .750 18.310 ALPHA .000 BETA .000 

□ .330 

O 1.000 



FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 



0H12/IH2I 

(CAL HST 173-100) 37 0 

WING L.S.CRUGW07) 

SYMBOL 

HAW/HT 2Y/B 

HACH 

PARAMETRIC VALUES 

o 

.850 .950 

18.310 

ALPHA .000 beta 

□ 

.900 



0 

1 .000 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


WING L . S . C RUGW07 ) 


OH12/IH21 CCAL HST lyS-lOOI 37 □ 

SYt^OL HAti/HT 2Y/B MACH PARAMETRIC VACUES 

O .850 .250 13.190 ALPHA .000 9ETa .000 

□ .900 

O 1 .000 



FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA. = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


WING L.S.CRUGW07) 


OHI2/IH2I -CCAL HST 173-1003 37 0 


SVM30U 

KAW/HT 

2V/B 

MACH 


PARAMETRJC values 

O 

.850 

.4C0 

13.190 

ALPHA 

.000 BETA 

□ 

,900 





o 

1.000 







FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/IH21 CCAL HST I73-100I 37 0 


WING L .S . CRUGW07] 


srrieOL 

MAV/HT 

2Y/Q 

MACH 


PARAMETRIC values 

O 

.850 

.500 

19.190 

ALPHA 

.000 beta 

□ 

.900 





o 

I .cco 







FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RMIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


WING L.S,(RUGW07) 


0H12/IH21 CCAL HST 173-100) 37 

SrMBCL HAW/HT 2Y/8 Mi'CH 
O .830 .SOO !9.iga 

□ .300 

O 1 .000 


0 

PARAMETRIC values 

alpha .000 SETA .000 



FIG. 9 EFFECT. OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


WING L.S.CRUGW07) 


□H12/IH2I (CAL HST 173-100) 37 0 

SVH0OI. HAV/MT ZT/B MACH PARAMETRIC VALUES 

O .850 . 750 19.190 ALPHA .000 BETA .000 

□ .900 

O l.OOO 



FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


WING L.S.CRUGW07] 


OH12/IH21 CCAL HST 173-100) 37 0 

SYMBOL HAW/HT 2Y/8 MACH PARAMETRIC VALUES 

O -B50 .950 19.190 ALPHA .000 BETA ,000 

□ .900 

O 1 .000 



FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


WING L .S. CRU6W05J 


0HI2/IH21 CCAL HST 173-100] 37 0 T 


srnsoc 

HAW/HT 

2r/8 

MACH 


PARAMETRIC VALUES 

O 

.850 

.250 

6.333 

ALPHA 

.000 8ETA 

□ 

.900 





O 

l.OOO 







FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA' = 0 
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RATJQ OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


WING L.S.(RUGW05) 


OH12/IH21 CCAL HST 173-100) 37 0 T 

SYWOL HAW/HT 2Y/8 KACH PARAMETRIC VALUES 

O .05G ,A00 e.939 ALPHA ,000 BETA .000 

□ .900 

O 1 .000 



FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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CWORDWISE LOCATION AS A FRACTION OF LOCAL CHORD. X/C 

FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORB I TER WIN3 HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CCAL HST I73-10Q] 37 0 T WING L.S.CRUGW05) 


SYK8CB. 

HAV/HT 

2Y/B 

MACH 


PARAMETRIC VALUES 

O 

.8S0 

.EOO 

6.993 

ALPHA 

.000 beta 

□ 

.900 





o 

(.000 







FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


□H12/IH21 COAL HST I73-100D 37 0 T 


WING L.S. CRUGW05) 


SrnBOi. 

HAV/HT 

2t/B 

MACH 


PARAMETRIC values 

O 

.850 

.750 

6.399 

ALPHA 

.000 beta 

□ 

.300 





o 

l.OOO 







FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ARBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 (CAL HST 173-100] 37 0 T 


WING L.S.CRUGW05] 


SVI1BOL HAW/HT 2Y/B ' MACH 

O .850 .950 e.999 

□ .900 

O I .000 


PAHAMETRtC VALUES 

ALPHA .000 beta .000 



FIG. 3 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


WIN6 L ,S . CRUGWQ5) 


0H12/IH21 CCAL HST 173-100] 37 0 T 


SYMBOL 

HAW/HT 

2Y/0 

HACH 


PARAMETRIC values 

o 

.850 

.250 

7.G16 

ALPHA 

.ODD BETA 

□ 

.900 





o 

1 .000 







CHORDWISE LOCATION AS A FRACTION OF LOCAL CHORD. X/C 

FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH21 CCAL HST I73-100I 37 0 T WING L.S.CRU6W05) 


SYH80L 

HAW/HT 

2y/s 

MACH 


PARAMETRIC VALUES 

o 

.850 

.Hot) 

7,618 

ALPHA 

.COO BETA 

□ 

.300 





o 

1 .000 







FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


WING L.S.CRUGW05D 


0H12/IH21 (CAL HST I73-100I 37 0 T 

SYMBOL HAV/HT 2Y/B MACH PABAME1RIC VALUES 

O .850 .500 7. SI 6 ALPHA .000 BETA .000 

□ .300 

O 1.000 



CHORDWISE LOCATION AS A FRACTION OF LOCAL CHORD. X/C 

FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA '= 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 



OHi 

2/IH21 

CCAL HST I73-I00D 37 0 T 

WING L.S.CRUGW05) 

SYM80U 

HAX/HT 

2Y/B 

MACH 

PARAMETRIC VALUES 

O 

.850 

.800 

7.616 

ALPHA .000 BETA 

□ 

.900 




o 

1 .000 






FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ARBITER WING HEAT TRANSFER ALPHA = 0 

PAGE 27G 


RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


WING L.S. CRUGW05) 


OH12/IH2I CCAL HST 173-1003 37 0 T 

S1WC3L HAW/HT 2Y/B MACH PARAMETRIC VALUES 

□ .850 . 750 7.616 ALPHA .000 BETA .000 

□ .300 
O I .000 



FIG. 3 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 



RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/IH21 CCAL HST I73-100I 37 G T WING L.S.CRUGW05D 


SYH801. 

HAW/HT 

2Y/B 

MACH 


PARAHETRIC values 

o 

,850 

.250 

18.330 

ALPHA 

.000 beta 

□ 

.900 





O 

I .000 







FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 












RATIO OF LOCAU TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


WING L.S.CRUGW053 


0HL2/IH21 CCAL HST 173-1003 37 0 T 


sr,«!X 

HAW/Ht 

zif/a 

MACH 


parametric values 

0 

.8SQ 

•50Q 

LB .330 

alpha 

.000 BETA 

□ 

.SQQ 





o 

UOQQ 







FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CCAL HST I73-100I 37 0 T WING L.S.CRUGW05) 

SrraOL HAW/ht 2V/B ' MACH 'parametric values 

O "BSO .GDO 18.330 ALPHA .000 BETA .000 

□ .900 

O l.OCO 



FIG. 9 EFFECT OF RECOVERY FACTOR O.N THE ORB I TER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


□H12/IH21 CC 


I .000 


FIG. 9 EFFEC 






RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/IH21 [CAL HST I73-100D 37 0 T 


WING L.S.CRUGW05) 


StMBtJi. 

.HAV/HT 

2Y/B 

MACH 


PARAMETRtC VALUES 

O 

.850 

.950 

18.330 

ALPHA 

.000 BETA 

□ 

.900 





o 

i.OOO 







FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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WING L.S.CRUGW055 


0MI2/IH21 CCAL HST I73-I003 :!7 0 T 

symbol HAV/HI 2Y/0 MACH 
O .850 .250 IS. 200 

□ .300 

O 1.000 


PARAMETRIC VALUES 

ALPHA .000 BETA .000 



LL 

lit 



RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 




RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH21 CCAL HST I73-100D 37 0 T 


WING L,S . CRUGW05) 


STHSOL HAW/HT 2Y/B HACH PARAMETRIC VALUES 

O .850 .500 19.200 ALPHA .000 BETA .000 

P .900 

O 1 .000 



FIG. 9 EFFECT OF RECOVERY FACTOR ON THE 0RBITER WING HEAT TRANSFER ALPHA = 0' 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH21 CCAL HST 173-100) 37 0 T WING L.S.CRUGWOS) 


SYdSOL 

HAV/WT 

2Y/B 

KACH 


parametric values 

O 

.eso 

• GOO 

19,200 

alpha 

.000 beta 

□ 

,9G0 





o 

uooo 







FIG, 3 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0HI2/IH21 CCAL HST 173-1003 ?7 0 T 


WING L,S. CRUGW053 


SYMBOL 

HAV/HY 

2V/0 

MACH 


PARAMETRIC VALUES 

o 

.850 

.750 

19.200 

ALPHA 

.000 BETA 

□ 

.900 





o 

l.OOO 







FIG. 9 EFFECT QF RECOVERY FACTOR ON THE ARBITER WING HEAT TRANSFER ALPHA = .0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/IH2I (CAL HST 173-1003 37 0 T WING L.S.CRUGW05D 


SYMBOL 

KAV/HT 

2Y/8 

«ACH 


PARAMtIBIC values 

o 

.850 

.950 

19,200 

ALPHA 

.000 beta 

□ 

.900 





o 

1.000 • 







FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI /HU 


S'^HSOt. HAW/HT 

O .300 


IQP.O 


FIG. 9 E 




RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


0H12 + FH21 MODEL 37 OTC05V0CO73 WING L.S. CIUGW05) 

SVraOL HAW/HT 2V/B MACH PAftAMETRiC VALUES 

O .900 .SCO 7.00C ALPHA .000 BETA .000 



FIG. 9 EFFECT OF RECOVERY FACTOR ON m ARBITER VIN6 HEAT TRANSFER ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


0HI2 + IH21 MODEL 37 OTCO53/0CO7D 

SYKBOt, HAV/HT 2T/B KACH 

O .300 .730 7. coo 


WING L.S. CIUGW05) 

PARAMETRIC VALUES 
ALPHA .000 beta 


.000 



FIG. 3 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI/HU 


OH12 + IH21 MODEL 37 0T(05]/0C07D WING L.S. CIUGWOSI 


SYKBtJL HAX/MT 2Y/B MACH 

O .900 .330 7.000 


PARAMETRIC VALUES 

ALPHA .000 SETA .000 



FI6. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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0H12 4- IH21 MODEL 37 0TC053/0C07) 

SYMBOL HAV/HT 2T/B MACH 

O .900 .250 7.610 


WING L.S. CIUGW05] 

parametric values 

ALPHA .000 seta 
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FIG. 3 EFFECT OF RECOVERY FACTOR ON THE ARBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OP INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


QH12 + IH21 MODEL 37 0TC05D/0C07] 

SYHBOt. HAW/Hr 2r/B MACH 

O .300 .<00 7.S10 


WING L.S. CIUGW05I 

PARAMETRIC VALUES 
ALPHA .000 BETA 


.000 



CHORDWISE LOCATION AS A FRACTION OF LOCAL CHORD. X/C 


FIG. 9 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER CeEFFICIENT, Hl/HU 


0H12 + IH21 MODEL 37 0TC053/CC07D WING L .S , CIUGW05) 


SrHBOL 
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Zr/B 

MACH 


PARAMETRIC values 
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•900 

.500 

7.610 

ALPHA 

.000 beta 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


VERTICAL CRUGV073 


OH12/1H21 CCAL HST I73-100J 37 0 

HAW/wT GAGENO MACH PARAMETflIC VALUES 

O .850 AG.OCO S.937 ALPHA .000 BETA .000 

O .300 

<> 1 .000 



RG. 10 EFFECT OF RECOVERY FACTOR ON THE ORBITER TAIL HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. ri/HREF 



0H12/IH21 

CCAL HST 173-100) 37 0 

VERTICAL CRUGV07) 

SYK301, 

HAW/HT CAGENO 

MACH 

PARAMETRIC values 

O 

,850 <0 .000 

7.SIA 

ALPHA .000 BETA 

□ 

.900 



o 

l.OOO 





FIG. 10 EFFECT OF RECOVERY FACTOR ON THE ORBITER TAIL HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0Hi2/iH2I (CAL HST 173-100) 37 0 


VERTICAL CRU6V073 



HAW/HT 

GAGE^.-O 

f^ACH 


PARAKETRIC VALLtS 

O 

.850 

40.000 

J6.0G0 

ALPHA 

.000 BETA 
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.900 





o 

l.OOG 







SPANWISE VERTICAL TAIL LOCATION AS A FRACTION OF EXPOSED SPAN. Z/BV 

FIG. 10 EFFECT OF RECOVERY FACTOR ON THE ORBITER TAIL HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


VERTICAL CRUGV07) 


OH12/1H21 (CAL HST 173-100) 37 0 

SrHSOL MArf/HT G^6£frtJ HaCh PAHAMETHIC VALUES 

O .950 40.000 18.3S'' ALPHA .000 BETA ,000 

□ .300 

O i.ooo 



FIG. 10 EFFECT OF RECOVERY FACTOR ON THE ORBITER TAIL HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 



0H12/IH21 

CCAL HST 173-1001 37 0 

VERTICAL CRUGV07) 

S'’KSOL 

HAV/HT GAGENO 

KACH 

PARAIIETRIC VALUE3 

O 

G50 40.0CO 

19.190 

ALPHA .000 beta 

□ 

.300 



o 

1.000 
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SPANWISE VERTICAL TAIL LOCATION AS A FRACTION OF EXPOSED SPAN. Z/BV 

FIG. 10 EFFECT OF RECOVERY FACTOR ON THE ORB I TER TAIL HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT' TRANSFER COEFFICIENT. H/HREF 


VERTICAL CRUGV05] 


OHI2/IH21 (CAL HST I73-I00) 37 0 T 


sfiva. 

HA¥/HT 

CAGE NO 

MACH 


PARAMETRIC VALUES 

O 

.850 

40.000 

6.999 
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.000 beta 

0 

.900 





O 

1 .000 







SPANWISE VERTICAL TAIL LOCATION AS A FRACTION OF EXPOSED SPAN. Z/BV 

FIG. 10 EFFECT OF RECOVERY FACTOR ON THE ORBITER TAIL HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


□HI2/IH21 tCAL HST 173-1005 37 0 T VERTICAL CRUGV05) 


SVhSCC 
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OAOENO 

«ALH 


PARAT1ETRIC VALUES 
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.850 

<0.000 

7.S1G 
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.000 BETA 
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.900 
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1 .000 







SPANl^ISE VERTICAL TAIL LOCATION AS A FRACTION OF EXPOSED SPAN. Z/BV 

FIG. 10 EFFECT OF RECOVERY FACTOR ON THE ORBITER TAIL HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/IH21 CCAL HST I73'100) 37 0 T VERTICAL CRUGV05) 


srreoL 

HAV/HT 

GAC^KO 

MACH 


PARAHETRIC VALUES 

O 

.850 

40,000 

18.330 

ALPHA 

.000 BETA 


□ .900 

O I .000 



FIG. 10 EFFECT OF RECOVERY FACTOR ON THE ARBITER TAIL HEAT TRANSFER ALPHA = 0 

PACE -iZZ 


VERTICAL CRUGV05J 
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FIG. 10 EFFECT OF RECOVERY FACTOR OM THE ORB I TER TAIL HEAT TRANSFER ALPHA = 0 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI /HU 


OH12 + IH21 MODEL 37 OTCOSJ/OCOTJ VERTICAL (1UGV05) 


SYMBOL 

o 


HAW/HT 

.300 


GAcetJo 

40.000 


MACH 

7.000 


PARAHETRIC VALUES 

ALPHA .000 beta .000 


130.0 


10.0 


1 .0 


.1 

.72 .76 .80 .84 .88 .92 .96 1.00 1.04 

SPANWISE VERTICAL TAIL LOCATION AS A FRACTION OF EXPOSED SPAN. Z/BV 

FIG. 10 EFFECT OF RECOVERY FACTOR ON THE ORBITER TAIL HEAT TRANSFER ALPHA = 0 
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•RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 
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FIG. 10 EFFECT OF RECOVERY FACTOR ON THE ORRITER TAIL HEAT TRANSFER ALPHA = 0 
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RATrO OF [NTERFERENCE to undisturbed heat transfer coefficient, HI/HU 


SYMOOL WW/HT CA 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


OH12 + IH21 MODEL 37 0TC05I/0C07) VERTICAL UUGV05I 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/IH21 (CAL HST 173-1003 37 0 


FUSELAGE CRUGB083 


SVHBOL «A¥/HT PHI HACH PARAMETRIC VALCtS 

O -850 .000 13.160 ALPHA 5.000 BETA .000 

□ .300 

O 1 -OOO 



FIG. 11 EFFECT OF RECOVERY FACTOR ON THE ORBITER BODY HEAT TRANSFER ALPHA = 5 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


FUSELAGE CRUGB08] 


0H12/IH2I CCAL HST 173-100} 37 0 

svraoi, hav/ht phi mach parahetdic values 

O .850 25.000 13.180 ALPHA 5.000 BETA .000 

□ .900 

<> I .000 



FIG. 11 EFFECT OF RECOVERY FACTOR ON THE ORB I TER BODY HEAT TRANSFER ALPHA = 3 

PAGF 329 


RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


FUSELAGE CRUGBQ8) 


OH12/IH21 (CAL HST 173-100] 37 0 


SYMBOL 

HAW/^«T 

PHI 

HACH 


PARAHETBIC V*LUeS 

O 

.B5D 

30.000 

19.180 

ALPHA 

5.000 BETA 

o 

.90Q 





o 

1 .000 







FIG. 11 EFFECT OF RECOVERY FACTOR ON THE ORBITER BODY HEAT TRANSFER ALPHA = 5 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 





RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFIC lEfiT. H/HREF 



0H12/IH21 

CCAL HST 173-100] 37 0 T 

FUSELAGE (RUGBO60 

SYMBOL 

HAW/HT PHI 

MACH 

PARAMETRIC VALUES 

o 

•SSO .000 

19.220 

ALPHA 5.000 beta 

□ 

.300 



o 

1.000 





RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 tCAL HST 173-100) 37 0 T FUSELAGE CRUGB06) 


SYHSOL 

HAW/HI 

PHI 

MACK 



param£1RIC values 

O 

.830 

25.000 

13.220 


ALPHA 

5.000 beta 

□ 

.300 






0 

1 .000 








FIG. 11 EFFECT OF RECOVERY FACTOR ON THE 0RBITER BODY HEAT TRANSFER ALPHA = 5 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/IH21 CCAL HST I73-I00D 37 0 T 


FUSELAGE CRUGB08) 


SVMSOL HAW/HT PHI HACH PARAMETRIC VALUES 

O .850 30.000 19.220 ALPHA 5.000 BETA ,000 

□ .300 

O 1 .000 



FIG. U EFFECT OF RECOVERY FACTOR ON THE ORBITER BODY HEAT TRANSFER ALPHA = 5 
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RATIO OF. LOCAL TO REFERFNCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH2 


CCAL HST 173-lOOJ 37 □ T 


FUSELAGE CRUGB06D 


SYMaS. HAV/HT PHI MACH PARAMETRIC VALUES ■ 

O .850 180.000 19.220 ALPHA 5.000 BETA .000 

□ .900 

O 1 .000 



LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH, X/L 

FIG. 11 EFFECT OF RECOVERY FACTOR ON THE ORBITER BODY HEAT TRANSFER ALPHA = 5 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


0H12 + IH2I MODEL 37 0TC0GVOC08) 

SrtBOL HW/HT PHI MACH 

O .900 .000 19.170 


FUSELAGE CIUGB06) 

PARAMETRIC VALUES 
ALPHA 5.000 beta 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI /HU 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI /HU 


0HI2 + [H21 MODEL 37 0TCO63/OC08D WING L.S. CIUGWOG) 


ST^SOL HAK/HT 2Y/B HACH 

O -900 .AM 19.17Q 


PARAMETRIC values 

ALPHA 5.000 BETA .000 


MAM 

UAU 


1^^ 


tuu 

lUH 

HM 

IMU 


mu 


UMi 

UAIi 

— 




mu 

nm 

mu 

WM 

MU 

WH 

WH 

MW 

iim 

MMI 

WH 

mm 

mm 

lAW 

WH 

MW 

HIM 

StM 









■M 



Ml 


BBBI 

HM 

MH 

IM 

Hi 

BB 

Mil 







^B 


1^1 

BB 

BH 

BB 

BB 

BK 


WM 

IB 

IB 

Ml 

Ml 


IB 

BI 

Bi 

^B 

^1 

1^1 

iB 


^B 

^B 

^B 

Bi 

bb 

IH 

bb 

bb 

BH 

BB 

BM 

BB 

bh 

bb 

BI 

BB 

^B 

■1 

^B 

BBI' 








IB 

Hi 

HI 

Bi 


■ 

HI 

■ 

Bi 

■ 

IB 

IB 

Mil 

m 

BI 

BI 

BI 

BI 

iB 

Hi 

Mi 

^B 

^B 

■I 

BI 

Hi 

Hi 

Hi 

BI' 

■ 

■ 

■ 

■ 

■ 


■ 

■ 




■ 

■ 

■ 

■ 

■ 

■ 



s 

m 

■ 

B 

H 

IB 

B 

■ 

■ 

■ 

fi 

■ 


■ 

H 

B 

B^ 

■ 

■ 


■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

B 

B 

B 

B 

B 

B 

B 

B 

m 

fl 

fl 

fl 

fl 

B 

B 

fl 

Bi 

i 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

1 

■ 

1 

B 

1 

1 

i 

B 

1 

1 

B 

■ 

B 

B 

■ 

1 

■ 

■ 

■ 

■ 

■ 

■ 

1 

1 

1 

1 

■ 

11 

1 

1 

1 

1 

1 

1 

1 

! 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

! 

1 

! 

1 

1 

1 

1 

1 

1 



■■ 

■■i 

HH 

IB 

























mm 



^B 




■■ 

■■ 





s 



■■ 

■■ 


iB 

wm 

WM 

Bi 

Hi 

IB 

MB 

BH 

BB 

BH 

bb 

MB 

iBi 

mB 

BB 

^B 

BB 

^B 

^B 

Hi 

BB 

Hi 

BB» 

9H 

Ml 

Mi 

Bi 

H 

Bi 

Bi 


Hi 

Mi 

BI 

Bi 

BB 

Bi 


Bi 

BB 

IB 

BB 

bb 

bb 

bb 

MB 

MB 

MB 

HI 

bb 

^B 

BB 

BB 

BB 

Ml 

BB 

BB 

^B 

^B 

s 

H 

■ 

Bl 

■ 

■1 

Bi 

m 

M 

Mi 

Hi 




n 

Mi 

Bi 



Mi 

IB 

IB 

Bi 

^B 

BI 

^B 

^B 

IH 

Hi 

iM 

Hi 

BI 

Hi 

m 

Hi 

BI 

■ 

■1 

■ 

■ 

■ 


in 

n 

m 


H 

m 


■ 


■ 

m 

m 

HI 

B 

■ 

B 

m 

■ 

B^ 

■ 

H 

m 

m 

m 

■ 

■ 

■ 

■ 

■ 

■ 

Jl 

■ 

■ 

■ 

■ 

■ 

■ 

i 

m 

■ 

■ 

■ 

B 

i 

■ 

■ 

■ 

■ 

■ 

B 

B 

fl 

B 

■ 

B 


B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

1 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 


■ 

I 



■ 


■ 

■ 

■ 

■ 

■ 

■ 


■ 

1 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

1 

1 

1 

1 


1 

1 

1 

1 

1 

1 

1 

1 

1 


■ 

1 

1 

1 

1 

1 

■ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

n 


1 

1 

1 

1 

1 

1 

1 

1 

1 

! 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 



HH 

HH 



HB 

■■ 

Bli 

mm 















HB 

mm 

IBI 

mm 

mm 

mH 

mH 

mm 

mmi 

IBI 

mm 

^ms 

s 

B 

■■ 

■■ 

B 

B 

B 

B 

B 


B 

B 

B 

B 

3 

B 


s 

B 

tsm 

VWm 

jg 

HB 

s 



B 

■■ 


& 


* 

* 

* 





IH 




■I 

■i 

■1 

■ 

iH 

■f 

iH 

■1 

Hi 

B 

Bi 

Hi 

HI 




B 

Hi 

In 

■1 


mH 

■1 

BI 

■I 

Hi 


BB 



iB 

■ 

■ 

■ 

■ 

H 

H 

H 

■ 

■ 

M 

m 

Hi 

HI 



IH 


■ 

B 



B 

B 

■ 

■ 

■ 

H 

■ 

■ 

■ 

■ 

B 

Hi 

B 

B 

B 

■ 

■ 

■ 

B 

B 

B 

B 

B 

B 

B 

B 

■ 

B 

HI 


B 

B 

B 

B 


B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

fl 

B 

1 

■ 

B 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

i 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

m 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

n 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 


-.4 -.2 0 .2 .4 .6 .8 1.0 1.2 1.4 

CHORDWISE LOCATION AS A FRACTION OF LOCAL CHORD. X/C 


FIG. 12 EFFECT OF RECOVERY FACTOR ON THE ORBITER WING HEAT TRANSFER ALPHA = 5 


PAGE 353 


RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI/HU 


0H12 + IH21 MODEL 37 0TC06D/0C083 WING L.S. C IUGW063 
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.1 
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RATIO OF INTERFERENCE TO UNDISTURBED HEAT TRANSFER COEFFICIENT, HI /HU 


0H12 + IH21 .MODEL 37 0TC083/0C08) 

SYM801. HAW/HT 2Y/B HACH 

O -900 .950 19,170 


WING L.S. CIUGWDS9 

pasaketric values 

ALPHA 5.000 beta 


.000 



FIG. 12 EFFECT OF RECOVERY FACTOR ON THE ARBITER WING HEAT TRANSFER ALPHA = 5 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


CH12/IH21 CCAL HST 173-100) 37 0 


VERTICAL CRUGV08) 


SYMBOL 

HM^/hT 

GACENO 

«ACM 


parametric values 

0 

.850 

4O.OQ0 

19.100 

ALPH* 

5.0C0 BETA 

O 

,9C0 





o 

1.000 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0H12/IH2I CCAL HST 173-1003 37 0 T 


VERTICAL CRUGV063 


S1TH80L HAtf/HI G«G€NO MACM PARAMETHIC VALUES 

O -850 AO.OCO !9.Z20 ALPHA 5.000 BETA .000 

□ .300 

O 1 .000 



FIG. 13 EFFECT OF RECOVERY FACTOR ON THE ORBITER TAIL HEAT TRANSFER ALPHA = 5' 
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RATIO OF interference TO UNDISTURBED HEAT TRANSFER COEFFICIENT. HI /HU 


OHI2 + IH21 HODEL 37 0TC06I/OC08D 

SYMBCX. HAV/MT . 5AGEN3 MACH 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/IH21 (CAL HST I73-10DD 37 0 T TANK CRUGT14) 


srnsoL 

HAV/HT 

PHI 

MACH 


parametric values 

O 

.650 

.oco 

15.700 

ALPHA 

.000 beta 

□ 

.300 





O 

1 .000 







F16. 14 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/L2 ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/1H21 (CAL HST 173-100) 37 0 T TANK CRUGT14) 

SYMBOL HAW/HT PHI MACH PARAMETSIC VALUES 

O -850 IBQ.OOO 15,700 ALPHA .000 BETA .000 

□ .800 

O 1 .000 



F16. 14 EFFECT OF RECOVERY FACTOR ON IHE E. TANK HEAT TRANSFER RN/L2 ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


TANK 


CRUGT143 


OHI2/IH21 CCAL HST I73-I00] 37 0 T 

SYtBOL HAK/MT PHI HACH PARAMETRIC values 

O .850 199.000 15.700 ALPHA .000 BETA .000 

□ .900 

O 1 .000 



FIG. 14 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/L2 ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CCAL HST I73-100I 37 0 T TANK CRUGTM) 


SrMBOL 

HAV/HT 

PHI 

MACH 


parametric values 

0 

.850 

221 ,000 

15.700 

ALPHA 

.000 beta 

□ 

,900 





0 

1.000 







F16. 14 EFFECT 0F RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/L2 ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


TANK 


CRUGT14) 


CH12/IH21 (CAL HST I73-100D 37 0 T 

symbol hav/kt Phi mach parametric values 

O .850 241.000 15.700 ALPHA .000 BETA .000 

□ .900 

O 1.000 



FIG. 14 EFFECT 0F RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/L2 ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


TANK 


CRUGT14) 


OM12/IH21 CCAL HST 173-lOOD 37 0 T 

SYf^OL HAW/HT phi KACH parametric values 

O .850 2<7,C00 15.700 ALPHA .000 BETA ,000 

U .900 

O l.OOO 



F16. 14 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/L2 ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OHI2/IH21 (CAL HST I73-100) 37 0 T TANK CRUGT14) 

SVM801. HAW/HT PHI MACH PARAMETRIC VALUES 

O -SSO 270.000 15.700 ALPHA .000 BETA .000 

□ .900 

O I .000 



FIG. 14 EFFECT OF RECOVERY FACTOR ON IHE E, TANK HEAT TRANSFER RN/L2 ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


TANK 


CRUGTI4) 


0H12/1H21 (CAL HST 173-1001 37 0 T 

SYI^OL HAV/HT F>Ht KACW PARAHETRIC VALUES 

O .850 315.000 15.700 ALPHA .000 BETA .000 

□ .950 

O 1 .000 



FIG. 14 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/L2 ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/IH21 (CAL HST i73-i003 37 0 T TANK CRUGT14I 


srn0OL 

HAV/HT 

>H1 

HACH 


PARAHETfllC VALUES 

O 

.050 

,000 

16.000 

ALPHA 

.000 beta 

□ 

.900 





O 

1 .000 







FIG. 14 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/L2 ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH2! CCAL HST I73-1003 37 0 7 TANK CRUGT14) 


SYMBCS. 

HAV/MT 

PHl 

.M^CH 


PARAMETRIC VALUES 

0 

.850 

♦80. COO 

16.000 

ALPMA 

.000 beta 

□ 

.900 





o 

l.OOO 







FIG. 14 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/L2 ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CCAL HST 173-100] 37 0 T 


TANK 


(RUGTM] 


STKgx HAW/HT P«I ,MACH PARAMETRIC VALUES 

O .850 199.000 16.000 ALPHA .000 BETA .000 

□ .900 

O I .000 



FIG. 14 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/L2 ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 (CAL HST 173-100: 37 0 T TANK CRUGTMl 


SY^‘BOL 

HAV/HT 

PHI 

MACH 


PAR/METBIC VAU'ES 

O 

,850 

221 .000 

16.000 

ALPHA 

.000 BETA 

□ 

.900 





o 

\ .000 







FIG. 14 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/L2 ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


TANK 


CRUGT14) 


GH12/IH21 CCAL HST 173-100) 37 0 T 

sy^l hw/ht phi mach • parametric values 

O .850 241.000 16.000 ALPHA .000 BETA .000 

□ .300 

O 1 .000 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


0H12/IH21 CCAL HST 173-iOOD 37 0 T TANK (RUGT14) 


svMeoL 

hav/ht 

PHI 

MACH 


PARAMETRIC values 

O 

.050 

2*17.000 

IS. 000 

ALPHA 

.000 BETA 

□ 

.300 . 





o 

1 .000 







LONGITUDINAL LOCATION AS A 'FRACTION OF BODY LENGTH.’ X/L 

FIG. 14 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/L2 ALPHA = 0 
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0HI2/1H21 (CAL HST 173-1003 37 G T 


SYMBOL 

HAW/HI 

PHI 

MACH 


PARAMETRIC values 
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270 .000 

16.000 
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.000 beta 
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.900 
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FIG. 14 EFFECT OF RECOVERY FACTOR ON THE E. TANK HEAT TRANSFER RN/L2 ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 CCAL HST 173-lOOD 37 3 T TANh; (RUGTHI 


SYMBOL 

HAtf/HT 

P»\ 

MACH 


PARAKETR, 

,C VALUES 

o 

.B50 

315.000 

IS. 000 

ALPHA 

,000 

BETA 

□ 

.900 






o 

1 .000 








FIG. 14 EFFECT OF RECOVERY FACTOR ON THE E, TANK HEAT IRANSFER RN/L2 ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 


OH12/IH21 CCAL HST 173-lOOJ 37 0 T 


FUSELAGE CRUGB14) 


SYMfflX HA¥/HT PHC WCH PARAHEYRIC VALUES 

O -850 .003 16.0S0 ALPHA .000 BEYA .000 

□ .900 

O I .000 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0Hi2/IH21 CCAL H$T 173-1 00 1 37 0 T FUSELAGE CPUG314I 

SVHtKX. Uf^/HT PU| PARAPEIRIC values 

O -850 2S.C00 se.050 • ALP“A .000 BETA ,000 

□ -200 

O I .000 


1 .000 


.100 


.010 


.001 t 

4 

FIG. 15 EFFECT OF RECOVERY FACTOR ON THE ORBITER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT H/HREF 


0HI2/1H21 CCAL HST !73-1003 37 0 T 


FUSELAGE CRUGB14) 


PHt hacm 

O .850 30. coo 16.050 

□ .300 

O 1 .000 


PARAHETSIC VALUES 

ALPHA .000 BETA .000 



LONGITUDINAL LOCATION AS A FRACTION OF BODY LENGTH. X/L 

FIG. 15 EFFECT QF RECOVERY FACTOR ON THE ORB I TER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL- TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


0Hl2/IH2i (CAL HST I73-100I 37 0 T FUSELAGE CRUG814) 


SYMBOL 


PHI 

MACH 


PARAMETRIC VALUES 

o 

,8S0 

180.COO 

1^.050 

ALPHA 

,0Q0 BETA 

□ 

,900 





o 

1 .000 







FIG. 15 EFFECT OF RECOVERY FACTOR ON THE ORB I TER BODY HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


WING L.S.IRUGW14) 


0HI2/IH21 CCAL HST- I73'-1CD3 37 0 T 


srMKX. 


2f/B 

KACH 



frAftAMETRtC VALUES 


O 

.650 

.?M 

K.OSO 


ALPHA 

.000 BETA 

.000 

□ 

.300 







O 

t.ooo 









FIG. 16 EFFECT OF RECOVERY FACTOR ON THE ARBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH2I (CAL H3T I73-1003 37 0 T WING L.S.CRUGWM) 

Sv^^BOL H/¥/Hr 2’>'/9 MACH Parametric values 

O .850 .400 IS. 050 ALPH4 ,000 BETA .000 

□ .900 

O 1 .000 



FIG. IG EFFECT OF RECOVERY FACTOR ON THE ORB I TER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL tq REFERENCE HEAT TRANSFER COEFFICIENT. H/riREF 


OH12/IH21 CCAL HST I73-IOO] 37 0 T 


WING L .S. (RUGW143 


SY^^OL 

HAW/WT 

2Y/0 

haCh 


parametric values 

• O 

.850 

.500 

IB. 050 

ALPHA 

.000 BETA 

□ 

.900 





O 

1.000 







FIG. 16 EFFECT OF RECOVERY FACTOR ON THE ARBITER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 


OH12/IH21 (CAL HST I73-IOO] 37 0 T WING L.S.CRUGWM^ 


S<K60u 

HAV/WT 

2Y/8 

MACH 


PAR^KEIRIC values 

O 

.850 

.600 

16.050 

ALPMA 

.000 BETA 

□ 






o 

1,000 







FIG. 16 EFFECT OF RECOVERY FACTOR ON THE ORB i TER WING HEAT TRANSFER ALPHA = 0 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT. H/HREF 




37 0 


OH12/IH21 (CAL 


STMBOl. HAV/HT 


1 .000 


.001 

-.4 



CHORD 


FIG. 16 EFFECT OF RECO 
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RATIO OF LOCAL TO REFERENCE HEAT TRANSFER COEFFICIENT, H/HREF 



0H12/IH21 

CCAL HST I73-I003 37 0 T 

VERTICAL CRUGV143 


SYMBOU 

haw/ht gaceno 

MACH 


parametric values 

O 

.850 40 .000 

16.050 

ALPHA 

.000 beta 

□ 

.900 

9 



o 

1 .000 





1 .000 


.100 


.010 


.001 

SPANWISE VERTICAL TAIL LOCATIOfl AS A FRACTION OF EXPOSED SPAN, Z/BV 

FIG, 17 EFFECT OF RECOVERY FACTOR ON THE ORBITER TAIL HEAT TRANSFER ALPHA = 0 
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